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J>REFAC¥ 

'PO 'rniRB EDITION 

This little* book has again been brought up to date, and 
though its small si/e is a greater difficulty than ever, 
yet it is hoped that it may still “aid ” students in revising 
their work. 

Since the last edition we*have to recgrd with deep 
regret the loss of Mr. Arthur Underwood, hut a sincere 
effort has been made to retain the spirit in which he 
designed this work. 

DOUGLAS GABELL. 

9, PoKTLAKi) Place, 

Ikrnnhrr, 1920. 



PREFACE 

TO FIRST EDITION 

In the following pages 1 .have endeavoured to condense 
into a concise form that department of the^ science of 
dental surgery which is capable of such treatment. I 
have thought it best to entirely omit that portion which 
is purely manipulative, and must be learnt at the operating- 
chair, and there alone. In large books of reference such 
matters may be treated wif h advantage ; m small hand- 
books they are out of place. It lias been my object to 
treat most fully those matters the discussion of which 
comes obviously within the range of the theoretical 
portion of examinations. If the book smooths the path 
of any of the large body of dental students, with whose 
education and welfare my daily work has been and is so 
largely concerned, I shall feel that its object has been 
accomplished. 1 propose to publish a similar volume, 
treating the subject of dental anatomy on similar lines, 
during the ensuing year. 

ARTHFll 8. UNDEIUVOOD. 
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inteodhCtion. 

As an aid* to iiiomory, a regular order lias be(‘ii followed in 
dealing with the diseases of each tissue, as follows 

(Viiif^eiiital IMalt'oiMiiaUoii. 

Atiopliy and II \ pertrophy 
New Growths . 

{n) Innocent. 

(/>) JMiiJignant 

Intliiniinatioiis 

Definition. 

d'2t)olof^> 

(n) Acitual : 

I Tiauinalie. 

2. Infective. 

(/>) i‘rcdis})Osin^ : 

1. Local. 

2. General. 

I’atholoj^ical Anatomy and (lourse : 

Chanf,ms in Vessels and Tissues diuiiifr Attack, and 
Termination in Kcsolution, Uigani/ation, Suppura- 
tion, or Necrosis. 

S>niptoms ' 

(u) Local, desciibiiig the (1) Pam, (2) IL ut, (.'{) Itod- 
nesH, (-1) Swelling' (and Discharjj^e), (;>) Inipuinnent 
of Function, {(!) lU'arest Lymphatic Glands. 

{h) General, desciibm^ the Fever oi '^roxa'mia or i 
Shock 
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Diagnosis : 

(a) From Similar DiseaseH. 

(h) Ah to^Jausea ^ 

(/ ) ,, Position aiifl Extent. 

(ti) ,, SevtTii> and 1 Prognosis. 

'L’reatrncnt : 

(a) Preventive. 

(/i) Curative . 

1. Local. 

‘2. Goneialf 

> 

Injuries are dealt with separately. 

This order is arbitrary, hut any regular order for 
arranging the mass of facts to bo remembered will bo of 
great use to students. 

Also before treating any disease or injur y on the mouth 
or teeth try to ascertain all the facts of the case by a 
systematic examination : 

1. By inspection ; 

2. By palpation ; 

d. By asking ijuestions. 

1. Inspection. — Start by having a look at the patient, 
to note age; signs of general illness, such as Hushed face 
(liigli temperature), dull-coloured skin and wearital look 
((jhr.^nic poisoning) ; general activity of movements, 
clearness of eye ; signs of chronic alcoholism, etc. 

Secondly, look at the face and neck for any swelling ; 
compare each side in an even light (swelling may be shown 
only by the tilling out of hollows) ; note the extent, shape, 
and position of the swelling; nott‘ the colour: rednes!| 
indicates acute superlicial inflammation, duskiness 
chronic inflammation, mottled deeper inflammation. 
Look for scars, large veins, extra growth of hair. 

Look inside the mouth. Note first the general ippear- 
aiice of the teeth. Brilliant, polished teeth usuall^\ mean 
a healthy mouth ; clean-loojcing but dull teeth almost 
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always mean inflammation between the teetli ; dirty 
teeth will havtifinflamed guiiiH. in (^oiibt, paint li(|uor 
iodi fortiH over the teeth, let it^dry on, and then get the 
patient to rins(' the mouth ; clean teeth will fit once 
a])pear ^luite white, but any dirt and germ inyccdiuni ^^ill 
be stained black. Look at the tongue and throat. A 
furnkl tongue will contaniinatci the teeth and gums ; 
enlarged tonsils or deep-red throat^iiean septic conditions. 
Again note the size, position, shapt', colour, of any spellings 
and scars. Uemember tliat bubbles of saliva can hide 
many marks, so dry any portion of tongue or gum that 
you wish to s(‘0 well. 

Lastly, with mirror, lamp, and wool swabs examine 
minutely each tooth all over, and the gums and alveoli. 

If necessary obtain skiagrams from two dilVerent 
Jingles. ^ 

‘2. Palpation. On any external swelling lay as large a 
part of the lingers jind palm of the hand as possible, then 
rinickly transfiT the same hand to the oilier side of the 
])atieut’s face, and foci if th(‘ heat is tlie same ; increased 
lieat indicat(*s mllammatioii. MMieii geiitlN feed all over 
the swelling with the soft puljis of the fingers and deter- 
mine the size, shape, and hardness of each p.art. ^'ote 
any tenderness audits exact situation, if the swelling 
is soft or resilient try for fluctuation by lirst resting thci 
part against a lirm sujiport ; secondly, placing as mjiny 
lingers as possibh* as far apart as jiossible on the swelling, 
and gently pressing with one whilst feeling with the other, 
alternately ; tliirdly, rt'peat in a line at right angles to the 
lirst attempt ; fourthly, tijst each part of the swelling. 
Try to pinch up the skin over the swelling to see il*it is 
involvcj^l, or if the swelling is only below it. Place the 
patient so that the musclei, skin, ligaments, etc., are 
relaxed about the swelling, and then try to move it to see 
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to what parts it is attached, t,»nd how much. Notice any 
pulsation m or attached the swelling. 

Similarly, examine any swelling inside the mouth. 
Heat is very ditlicult to detect, and also the feeling of 
fluctuation is often felt in swellings on the palate when no 
free fluid is present ; also, it* is not possible to steady the 
tongue for examination. Talpate the gums firmly , slowly, 
and all over ; where Uj“th are present the outline of their 
roots are normally detectable ; tender spots should be 
acciirat(‘ly located and defined : a hard rounded swelling 
suggests a fluid tumour within the bone, nodular swaillings 
solid growths. Test the firmness of the teeth, and any 
tenderness to prc'ssurc' in each or an.x one direction. 
Notice any sudden limits to movements. 

With small sharp probe examine eaeh fissure' and all 
surfaces of each tooth. 

13. Questions.- Allow the patient to describi' his symp- 
toms (signs are what >ou sec* or fec'l, symptoms an* what 
the patient feels) and the course of events. Do not 
suggi'st things to him, hut try to get accurate times for 
eaeh event and accurate details. Do sure yon understand 
xvhat th(' patient means by the expressions he uses ; 
patients are very apt to use technical terms of wdiich they 
do not know the true meaning; also to use picturesque 
pterins that are vei-y tadightoning if you take tlui trouble 
to find out their meaning. Most patients exaggerate and 
are very inaccurate, but sympathetic cross-examination 
should enable you to get much nearer the truth. Patients 
never coniine themselves to facts, but include their ^ 
explanations ; the facts are often distorted to tit. Do not 
rudely reject the explanation, hut be very careful to note 
an,\ probable bias it may have had, and try to eli,viiinate 
it b\ suitable queries. Pain, the chief symptom, is 
* difficult to describe accuratel^j, but you need to know its 
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position, extent, freijiioncy, duration, s<neritv, and 
character. 

f Paticuts, unintentionally, arc most untrntliful. For 
instaiKje, it is very (^asy to extract the wrong tootli if you 
trust only to tlie patient's iitatements ; because ho locals 
sharp stabs of pain on the right side of his face, and with 
his tongue detects a big hole in an upper molar, puts the 
two facts togc'thcr, and asks to llJive the bad tooth out. 
The molar may be a dead tooth with slight periodontitis, 
whilst the ‘neuralgia’ comes from an exposed nerve in a 
well-hidde;) cavity in any tooth on that side of the head. 



BACTERIOLOGY. 


Bacteria arc plants bcifonKnif^ to tlio group of fungi— i.e., 
plants Containing no chlorophyll and /ibsorbing nutriment 
from preformed organic si|hstanc(‘s. 

They are subdiv idod into — 

Enniycetcs (higher fungi). 

Hyphoniycetos (moulds). 

l^lastoniycotes (yeasts). 

Myxomycetes (in,> cctozoa). 

Schizomycetci' (fission fungi). 

Tt is the latter group with which we are principfilly con- 
cerned. They require^, in order to grow, organic matter 
(carbohydrate, proteid, etc., for food), moisture, warjuth, 
rest, and removal of their products, and each variety shows 
a nice preference for the particular kinds of food, amount 
of snoisture, degree of heat, amount of free oxygen, and 
degree of alkalinity which they require, and will only 
flourish freely wlum a suitable environment is provided. 
Moreover, they sometimes war amongst themselves, one 
kind crowding out another kind, and sometimes mutually 
aid each other, two kinds growing together where neither 
can flourish alone. 

But bacteria under favourable conditions not only 
grow and multiply rapidly, but they also produce 
changes in the surrounding materials. This action is 
called fermentation, and there arc many diflerent sorts 
of fermentation, according to the kind of bacteria and the 
nature of the surrounding materials. Several of these 
6 
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arc of interest to dentists, sucli as the acid hiriiiontation 
wiiicli takes place when certai i Imctcria grow in a solu- 
^‘on of sugar ; the li()[Uefying fermentation that happens 
when certain bficteria grow on dentine ; and th^ poison- 
producing, or toxic, fermentation whicli takes place 
when certain liacteria (called pathogenic bacteria) grow 
in suitable material. A combination of the first two 
fermentations is the cause of cai^les^ whilst by the third 
such diseases as stomatitis, gastritis, or septicieifiia may 
be caused. Indeed, almost ev'^ry known disease is caused 
by the growth of sonu' special kind of bacterium, or by 
a combination of seyeral kinds. Bacteria also do less 
harmful work, such as the production of various pigments 
and odours, and soiiK'times do useful work, as in aidinj^ 
digestion or crowding out more harmful germs. 

Fortunately for us the b'^dy has safeguards against 
the attacks of the harmful bacteria. Firstly, the liealthy 
skin, or mucous mciubranc, affords a considerable barrier 
to the entry of the bacteria themselves, though tlicir 
poisonous products at times may bo absorbed. Germs 
also often so change their surroundings as to prevent 
their own turther development, and sometimes one kind 
of germ pre\ ents the growth of another sort, jf^gain, 
only a few bacteria can lind suitable conditions for life in 
the living tissues. f 

Tlie living tissues of the body have certain powers 
of destroying the bacteria or their poisons (toxins). 
Some ob8er^'ers believe this power to exist in the 
body cells, others think it is in tlie plasma of the 
blood. These powers of resistance vary much in different 
people and at different times, and also towards different 
kind# of bacteria, and constitute either a natural im- 
munity, when the antitoxins already exist in the body, 
or an acquired immuuHy, which may . bo either an 
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active iiunuinity, produced* by the inoculation of the 
person with weakcjned bacteria or weakeiiefi toxins, which 
stimulate the tissues to produce an antitoxin for theii^- 
selves, oftch toxin causinj,^ the production of its own anti- 
toxin, or a passive immunity, produced by the'inocm^ 
lation of tlie person with serum from an animal whose 
blood contains antitoxins. Hence it is very important 
to assist Natunj by at ttnee attending to all opim wounds, 
ulcers, \ind sinuses, keeping the mou^h and gums clean 
and the whole body in a st^tc of health. 

The mouth alTords very favourable conditiOjOs for the 
growth of bacteria, and many varieties may .be found 
therein. Any kind may occur accidentally, having been 
.taken in with the dust in tluj air or on food, but not very 
many kinds ordinarily grow in a healthy mouth. Dirty 
mouths contain many more V^icteria and kinds of bacteria 
than clean mouths. Of the non-pathogenic bacteria 
found in the mouth, tiircpiocorrns brevw is tlio most 
constant, Barillm huccalis Spirllhim npati- 

(jenum^ Spirocluvta dcniiicm, lodoroccus vatjmalns, and 
Ore'll otJirijr ^loli/spora arc frecjuently present. Of the 
pathogenic bacteria, the pyogenic bacteria are not very 
comryonly present, but the Pneu nioroccus and LHjilitherue 
bamlhiH are often present; the Tubercle hacillna 
\ onimon in the mouths of consumptive patients, whilst 
the Micrococciiii tefragrniiSyO'KHum albicans, and Jjacillus 
of actmomijces are sometimes present. 

From the presence of these bacteria in the mouth it 
follows that many fermentations and diseases may occur. 
Thus caries is the result of the action of acid-forming 
and liquefying bacteria; alkaline putrefaction and evil 
smells result from the action of other bacteria on pf'oteid 
, matter ; various pigments, such as the green and orange 
stains on teeth, are produced ; inflammation of the gums, 
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periosit'Uiii, or pulp is also ^ result of bacterial activity ; 
and actinomycosis, tuberculos^;-?, dipli^lieiia, pneumonia, 
jjastritis, and septlcsemia may orif^inate from the growth 
of particubir bacteria in the mouth ; whilst tlie^constant 
swallowing of toxic ptomaines may seriously damage the 
vitality of distant organs. 

THE HYGIENE AND CARE OF THE T^ETH 

• AND MOUTH. 

• 

As the prevention of disease is tin; higliest branch of 
medicine? so it is thi* duty of dental surgeons to prevent 
as far as possihh' diseases of the te('th. It is, of course, 
unwise to coddle any tissue, or to introduce unnecessary^ 
irksome, and meddlesome interference ; but we should 
teacli and practise every prijcess that will tend to effec- 
tively protect against disease with the smallest amount of 
interference. 

It is best to begin at the beginning, and to teach 
parents that the teeth arc forming during infancy, and 
that a proper diet, of human milk if possible, is necessary 
to their perfect growth ; also that all through infancy and 
childliood the jaws are developing, and some part^grow 
much faster than others, so that any clieck in the general 
health wdll very likely produce deformity which can nevt# 
afterwards be truly cured. Good and appropriate diet, 
fully masticated as soon as teeth are present, and attention 
to the general health in infancy, are the only ways to 
prevent some incurable diseases of the teeth and jaws, 
such as hypoplasia and a shortening of the lower )aw. 

It is only by proper exercise, inducing a healthy 
circulfttion, that any organ of the body will grow to 
perfection, and this applies to the jaws. It is, therefore^ 
necessary for the child to thoroughly masticate its food, 
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and this it will not do nnloss ^11 the toinporary teeth are 
kept soujid and fi;ee frow, tenderness, (^hildren sliould 
be taught to masticate well, should be provided with foai 
requiring mastication, and the temporary teeth must be 
as well eared for as tlie permQ,nent ones. 

Not only docs the growth of the jaws depend on their 
proper exercise, but also on the growth of the neighbour- 
ing parts. ^J^hus, the lAise greatly afTects the upper jaw. 

Unless £no child breathes freely and habitually through 
the nose, tlie nasal eaxitv^s and bones do not develop, 
and a narrow, deformed upper jaw is part of the penalty. 
Children should be brought up to breathe through the 
nose, and not the mouth. Any obstruction to proper 
,aiasal breathing should be removed, and (wory effort made 
to restore the normal nose-breathing habit, in the day- 
time by taking exercise with the mouth resolutely shut, 
at night by wearing a loose rubber curtain under the 
upp(5r lip to prevent air entering the mouth even when 
slightly open. Unless the proper habit is restored the 
operation is of little value, the teeth will remain prominent, 
become dirty, and the, gums show red and soft, a certain 
preliminary to recession and pyorrluea later bn. 

Tlpinib-sucking and comforters, or any ha, bit likely to 
push the teeth out of place, should be forbidden. 

After the period of growth is over proper exercise is 
still necessary to keep the teeth and jaws in good health. 

The full mastication of food at meal times, and the 

prohibition of picking at food, or the sucking of lollipops 
in between whiles, is probably the most important factor in 
preventing caries of the teeth, inflammation of the gums, 
and also many other diseases of the alimentary canal. 

The nature of the food is thought by some tfc he a 
iVery large factor in the great prevalence of caries now- 
adays, especial danger boingp attributed to the more 
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readily feriiici^table forms of snf^ar and starch now nsod 
in foods ; but wc do not CQWsider 4^,0 niucli atte)jtion 
fhould be paid to the food as to the natural cleansing; of 
the ni^uth by mastication, tongue, and saliva. 

The use of fruit at the end of meals is a natural and 
valuable juethod of cleansing the teeth bv })rovoking a 
good flow of alkaline saliva. 

Second in importance to the Natural cleansing of the 
mouth comes artificial cleansing, and here the dirt'ction 
of the dentist is r(‘(juirod. Ilf infants the mouth is, as a 
matter o^courso, cleansed afb'r feeding and tlu' daily bn>th 
by wiping it out with a piece of clean linen and a sohiiion 
of borax or clean water. As soon as the temporary tooth 
appear a very small and soft brush will be juore uscifulu 
and the child should be taught to use the brush liimsclf 
morning and evening as soofi as he is old enough to do so 
prop(‘rly, care being taken to so(5 that all the teeth arc 
brushed crossways, and up and down, and on both sides 
and tops. l*articular attention must bo directed to the 
tirst permanent molars when th(‘y erupt. 

For older children and adults a medium still’ small 
brush should he generally advised, to be used carefully 
twice a day at least, and oftener if convi'nient ; wap, oi> 
soap with some powder mixed with it, should ordinarily 
be efficient. ^ 

13 ut such instructions arc not enough for all cases, and 
the results produced should be watched, and, where neces- 
sary, further directions given. In the case of hypoplastic 
teeth, powder and a stiff brush are usually wanted to keep 
the teeth bright ; irregular teeth will reipiire the \)se of a 
cane or a tooth-pick to keep in-standiiig teeth white, and 
to remove impacted particles of food. Where tartar has 
collected it will have to be removed by the dentist, ait<f 
the teeth made porfoctly*smootli. Green stains usuall^^ 
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re(|uire Iho aid oT m polishinj^ Stone to properly treat them, 
whilst the foriiiati(^ti of ii i^iick soft white deposit on the 
teeth can only be prevented by a most thorouj'h an^ 
careful treatjuent of all the teeth and gums as ;i pre- 
liminary to regular brushing, ajid the instruction of the. 
patient as to the necessity of proper nrastication. 

Tlie use of silk bedwoen the teeth should not be 
encouraged in a healtfty mouth it is not needed ; but 
when tlfe interdental papilla; have become soft it is the 
only ellectual way of cleauiiing, and the patient should be 
very ckiJirly shown how to use it, so as to eb'anse the 
teeth and yet not bruise the gum. I’ass the silk 'gently up 
under the gum as far as it will go without hurting, and 
then rub to and fro whilst gradua-lly withdrawing it 
towards the cutting edg(‘ of the tooth. As soon as the 
gum has shrunk sufllciently ti allow of syringing through 
between the teeth the s.>ringc should he used instead of 
the silk — it is h'ss troublesome and less likely to injure 
the gum. Tooth-picks sliould also bo used with care to 
scrape the teeth and not prod the gum ; they should bo of 
thin (juill, gently inserted, and work(ul outwards and 
upwards. 

A periodical inspection by a dentist is often of groat 
use, as the prompt treatment of snaill carious cavities is 
tf ’'.sy and more satisfactory than Avhen much damage to 
the tooth lias taken place ; also the formation of foci of 
infection and acid fermentation which would soon damage 
neighbouring teeth, as well as more distant teeth, can be 
prevented. Any inllammation of the gums can be treated 
and cured before it has taken a firm hold ; tartar will 
never bo allowed to accumulate. Irregularities may b(3 
prevented or easily treated, and any defect in cleanliness 
be at once pointed out and appropriate treatment indicated. 

The dentist, in making such precautionary examina- 



HY};iEN}i f)F TIIE*TEETH AND MOUTIi^i 

tioiiH, sliould examine tlic Aindition of the whole mouth 
as well as pa? special attcnti^^i to ei^di surface of each 
^oth, ajid tlie smallest d(ifocts should h(5 remedied wlu're 
possible, that greater ma> not follow. When gifigivitis is 
noticed its c.aus(' should be^ sought for, and the risk of 
infection from the mouths of the parent, nurse, or 
domestic pets iiKpiired into. 

Whon makijig such an e\siminafion of the mouth first 
draw up the lip and loolv at th(‘ whole upper set a^id their 
gum. 'riie te(‘th should be n^)! only clean but brilliant, 
and a.ny V)ss of polish should at once suggest infection 
betwc(*n frlui teeth from which an exudate has grown out 
on to the enaiind smfaces. l*aintmg the tcotli withli(pior 
iodi, etc., allowing it to run into all crevices suul dry, aneb 
then directing the pafient to rinse the mouth, will have 
the effect of stsining black a*i,v such (‘xudate and leading 
the clea,n jiortions of the teeth pc'rfectly white ; thus the 
dentist can s«‘e where disi ase is, and the patient la* con- 
vinced of tlie non-efficiency of his cleansing. The gum 
should he pale pink, stipjded, and firm, and should firmly 
fill up all the interdental s])aces, and it should not he 
possible to introduce a prob<* more than 1 mm. b(*tweeri 
the tooth and gum without ilraw'ing blood. The c^tline 
of the roots of the teeth should be visible and tangibh*, and 
the reflection of the mucous membrane on to the lip aii'^ 
cheek be marked by a paler line (health-line). Examine 
the lower set similarly, and then with mirror, wool swabs, 

^ and probe evamiiie each tooth minutely. 

The general health of the patient will naturally affect 
the condition of the mouth, as will also disease in the 

S roat, tonsils, stomach, and naso-pharjy n\, and such 
seasts should be pointed out to patients m order that 
suitable remedies may be obtained. 

Women in the early stages of pregnancy should have 
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their mouth properly put in orjler, as during the pregnancy 
and the suckling of an infant it is not con\Mnient to visit 
a dentist, and during such times the teeth are exposed tp 
extra rial s from sickness, congestion, and neglect. 

Mouth-washes ari' \ory seldom wanted for the preven- 
tion of diseases of the teeth and mouth, though often very 
useful in the treatment of existing diseases. 

Occasionally artificial teeth ai*(‘ needed for the preser- 
vation cf existing organs exposed to^ excessive wear or 
yielding to abnormal pressure, or to afford a function to a 
usf'less group of teeth, or prevent undue closmg of the 
bite. Most scrupulous chainliness must be urged on all 
who have to wear plates, and great care taken in their 
cojistruction to prevent the lodgment of food. 

It is the duty of all dentists entrusted by patiejits with 
the care of their teotli to see that the whole mouth is 
clean and easily cleanahle, and free from all septic and 
carious foci, and from tartar. 

ABNORMALITIES OF THE TEMPORARY 
DENTITION. 

Of the process of teething we know very little, except 
that fhe tissues covering the teeth arc absorbed, and that 
Ihe teeth erupt in groups at int(‘rvals. Tliis normal pro- 
cess is unaccompanied by any symptom as a rule, but 
occasionally some local irritation of the gum is caused, the 
gum becoming tender, hot, red, tense, and swollen. In 
dirty mouths septic infection may occur, and the local 
hypericmia become an inflammation, local ulcer, spreading 
ulcer, or general stomatitis, according to the sort of infec- 
tion and the general health of the infant. Also, the local 
irritation may cause a reflex hypersemia in other parts 
Sf the head, and so exaggerate any existing disease, such 
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as otitis media, eczema, oa* cerebral irritability. The 
diseases arisinjf from difficult dentition have been \ery 
n^uch exa,ggcratcd, and inuch**harm fias been done by 
attributing to teething symptoms which should fcave led 
to the*diagnosis and treatment of coexisting and more 
important diseases, such as* rickets and gastro-enteritis 
Only in cases where there is obvious local irritation over 
an actually erupting tooth is it right to lance the gum. 
Septic conditions of the mouth must be treated* on the 
ordinary lines. Great care should be taken before and 
during the period of teething to prevent infection of the 
mouth. »l'crfcct cleanliness of all food and ic'eding 
apparatus and the. healthy condition of the montlis of all 
people likely to kiss the infant should be insisted upon. 

Teeth may erupt before or after the usual time from no 
obvious reason, and a slight^ irregularity has no signifi- 
cance. Vh'ry early eru})tion of the teeth is usually the 
result of C()Jig(inital SNjiildlis. Late eruption is usually due 
to rickets, or the much more rare disease, cretinism. In 
both of these general diseases the late eruption is only one 
of many otlujr examples of delaycnl growth of the body^ 
and early treatiiKUit of the disease will tend to hasten 
the eruption. In cretins the teeth are structurally un- 
alt(a*ed, whilst in rickets tin; follicle is said to be much 
thickened. As a result of this thickening of tlie follicle 
cyst is sometimes formed over the tooth by the seciretion 
of an extra amount of fluid betxveen the follicle and 
crown. 

The temporary tcctli do not depart mucli from tlie 
average size, though the upper second molar is rather 
large at times. 

Th^ e may be too few or too many teeth, the latter being 
the more common abnormality. Absence of many teeth is 
rare, and usually symmetrical. The tooth most frequently 
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absent is the upper lateral, as in the permanent set ; but 
a temporary lateral may ^xist and yet not'^be followed by 
a permanent successor. The absence of the temporary 
teeth may be duo to congenital malformation and be 
associated with other defect^, or it may be the result 
of premature loss from disease or accident. 

Extra teeth occur most frequently in the incisor region 
of either jaw, wlKjre tlr^y may be found as ordinary cone- 
shaped or tuberculous superiiumerarv teeth, as supple 
mental laterals, or geminated to the normal teeth. 
Supplcmeuiary supernumerary temporary incisors are 
usually, but not always, followed by corresponding 
permanent teeth. 

No definite cause is known to account for these extra 
teeth. Some regjird them as a hark back to the time 
when our forefathers had three incisor teeth, or had 
more than two sets of teeth ; others think they ar e due 
to a bifurcation of the normal tooth-germ ; others, again, 
as being due to an accidental inclusion of epithelium 
along the lines of developmental folds. It is seldom worth 
while to interfere with supt'rn inner ary temporary teeth 
unless they are obstructing the eruption of the permanent 
teeth^or are very unsightly. 

The crowns of teeth are very seldom of exactly the 
same shape, and many variations in the proportions of 
the various parts are to bo seen, such as an exaggeration 
of the antero-external portion of the cingulum of the first 
upper and lower molars. An extra cusp on the antero-, 
internal aspect of the second upper molar of precisely 
similar pattern to that so frequently seen on the first 
permanent molar is the most common variation in form. 
Occasionally the crown of an incisor or canine is’ bifur- 
cated, or it has an extra cusp developed on the lingual 
aspect. 
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The roots also of the temporary teeth may vary. Thus 
lower canines afid second molar^ and unper second molars 
rOiiy have an extra root in the same relative positions, as 
such extra roots are found on the corresponding* perma- 
jient teeth. The roots of the^molars vary in the closeness 
with which they embrace the developing premolara, so 
that in some cases it is impossible to extract the tempo- 
rary teeth whilst their roots are cdlnplete without at the 
same time bringing ^fcway the developing premolarT 

Hypoplasia is very rarely extensive in the tem- 
porary set ^as in the permanent set, but it is not very 
uncommoir to find temporary molars with numerous 
small defects in their enamel. Early erupted congenital 
syphilitic teeth are imperfectly calcified, and consist of a 
mere shell, which is soon shed. 

Gemination is much more^common in the temporary 
than in the permanent teeth. It consists in the fusion of 
two or more tooth-germs whilst still in the soft stage, or 
possibly in the incomplete division of one tooth-germ, and 
the subsequent calcification of the combined mass. We may 
thus find two or more of the normal series united together, 
or a normal and a supernumerary tooth, and the teeth may 
be completely or partially joined, and have a singly or 
double pulp cavity. This abnormality is often symmetrical, 
and occurs in the incisor and canine regions of either jaw. 
Treatment is not called for unless the union cause one of 
the teeth to remain in place too long, so as to displace the 
-j^ermanent successor. 

Early loss of the temporary teeth, apart from the results 
of caries or extraction, is rare. ^ 

Ketention of the temporary teeth is common. The 
sound 4.eeth which most often persist are the upper 
canines and the lower second molars ; after these the 
second upper molars and th% lower incisors. Such irregu- 

9 , 
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larities are often symmetrital. Occasionally other teeth 
are retained, and in the^cases where luaAy of the perma- 
nent teeth arc absent the temporary teeth may remain^n 
use until late in life. Sometimes the permanent incisors 
or canines erupt behind the temporary teeth withouf^ 
looscninj^ them. 

Results of Retention.— Temporary teeth which remain 
late may rise up so as*4o remain in contact with the oppos- 
ing tedih, or may remain at their original level, the alveolus 
always reaching to the nisck of the tooth. In the case of 
teeth not rising there may bo only an open ,bite in this 
region, or the neighbouring teeth may tilt in oc,*er them ; 
and sometimes the gum overlaps them also, so that they 
may become encysted, out of sight, and on a level with 
the roots of the permanent teeth. Such encysted and 
impacted teeth are apt tQ„ form a lodgment for septic 
matter, and so load to inflammation and an abscess, or the 
irritatioix may cause absorption of the roots of the neigh- 
bouring teeth. Caries also may be caused by the lodg- 
ment and fermentation of food about such teeth or portions 
of teeth. Retained temporary teeth, or portions of tooth, 
may deflect the permanent teeth whilst they are erupting 
and,. are only loosely held in their sockets, thus causing 
irregularities of position. 

- Causes of Retention. --Temporary teeth may persist 
because the permanent successors are absent, or very 
much displaced or delayed, and so the normal stimulus, 
which causes the development of an absorbent organ^ 
is absent. Sometimes the temporary tooth is dead and 
septic, and so offers more resistance to the absorbent 
organ ; or the crown may be impacted between its 
neighbours, and so the temporary teeth be the OLUse of 
the delay. Sometimes retention of the temporary teeth 
is a family characteristic. 
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The recognition of retained temporary teeth is seldom 
difficult, and is often of importtlnce, bi#t it is frequently 
nifssed by students from want of careful observatign. 

Treatment. — As a rule such teeth should be removed as 
%oon as it is time for their successors to erupt, and this is 
really of importance in the case of impacted teeth and 
pieces of dead roots. But should the retained teeth be 
firm, healthy, and in good articulation, it should bg ascer- 
tained where the perfhanent successor is before extracting, 
as, in the absence or wide disj^acement of the latter, it 
will be better to leave the temporary tooth as long as it 
will last, often a matter of many years. 

The temporary teeth at the age of two years should 
normally be in contact with each other, and at the age of 
six years a distinct space should have developed between 
the teeth. Hence, if the teetlf are in close contact at the 
age of five or six years, tliey are abnormal. 

A crowded condition at such an ago may be due to 
mouth-breathing and consequent narrowing of the arch. 
A single tooth may be caught within the bite. 

Open bite may be produced by an insufficient growth 
of the intermaxillary bones, mouth-breathing, or shortness 
of the ascending ramus of the lower jaw, as well as bj the 
habit of thumb-sucking. In the latter case the abnormality 
is usually asymmetrical, confined to a few teeth, and accom- 
panied by a backward displacement of the lower incisors. 
Treatment of open bite consists of teaching the child to 
•breathe normally and forbidding thumb-sucking. 

Edge-to-edge bite is not very rare, and leads to great 
attrition of the teeth. It requires no treatment, and the 
permanent articulation is usually normal. 

Underhung bite is rare, as also is superior protrusion 
of the teeth not due to mouth-breathing. 



AIDS TO tlENT^AH. SURGERY 


INJURIES AND DISE*ASES OF THE TEETH 
AND »JiIOUa?l£ IN CHILDHOOD. 

Attrition of ih(j temporary teeth is often seen, especially 

in cases of odge-to-edge bite, and it is usual to find thfe 

tips worn off tlie canines after eight years of age. Nature 

rapidly and easily protects the pulps of such teeth by the 

formation of a translucent zone in the dentine and a 
<1 

thick layer of secondary dentine in the pulp cavity. 

Dislocation from violeiUH; may happen, but is of little 
importance apart from possible injury to the*' developing 
tooth-germ beneath. Early loss of the incisors does not 
lead to crowding of the permanent teeth. 

Caries of the temporary teeth is common and impor- 
tant. The letiology, pathology, and symptoms are the 
same as for the disease iti adult teeth. Perhaps during 
infancy illnesses are more common ; cleansing is usually 
neglected unless insisted upon by the parents from the 
first, patent foods and milk and biscuits are often given 
after cleansing the teeth at night, and also sweet- sucking 
is allowed between meals, all of which are predisposing 
causes to caries. It is of the greatest importance that 
children should learn to bite vigorously and no tender 
tooth should be allowed to remain in the mouth ; such 
teeth do far more harm than their loss can do, by the 
dirt around them, infection of other teeth and of the body 
generally, and by inducing weak, careful, and ineffectual 
mastication and cleansing. A pap diet will not teaebs 
a child to bite ; give, then, food that needs real biting. 

The curative treatment will have to bo modified, 
as children cannot endure much pain, and are easily 
terrified ; neither can they sit still very long. Small 
cavities, and those that can be cut to a retentive shape, 
should be filled with a sDver-tin amalgam. Cement 
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fillings are very useful if the^wholo of the cavity margins 
can be so placeS as to be self-Qbsaiising. If the cavities 
ane very wide and shallow, silver nitrate may be applied 
several^ times at intervals of about a week, ea^li time 
j^emoving as much soft tissuc^s the child will permit, and 
rounding off and smoothing all projecting edges. 

Exposed pulps in teeth, with complete roots, may be 
destroyed with arsenic, using onfy grain, and not 
leaving it in more tliiin one day. When the pulp ft dead, 
remove all the carious dentine i|nd as much of the pulp as 
possible, arid fill the pulp-chamber with iodoform paste ; 
the roots<fna,y be left empty, or some of the paste gently 
packed into them. If the roots are incomplete, it is best 
to remove the tooth. 

All unsavable teeth and pieces of teeth should be 
removed. Dead teeth should be extracted when their 
permanent successors are due to erupt. Any tooth which 
is causing enlarged glands in the neck should be speedily 
removed. Great care is necessary when removing pieces 
of temporary teeth not to injure the tooth underneath. 
In extracting teinporary molars with complete roots there 
is a risk of bringing away the developing premolar, 
especially if there is much inflammation of the ^one 
around. For the removal of temporary teeth a small 
elevator or large excavator is very useful. Cutting, with ' 
a sharp knife, the little bridge of gum near the neck of 
the tooth will allow necrosed roots with projecting apices 
^lo be easily tilted out. 

The loss of th(j second temporary molar allows the 
first permanent molar to move forwards, and Jihus 
permanently reduce the room for the twenty anterior 
teeth. •The early loss of the temporary canine will also 
allow the first prcmolar to move forwards and cause 
displacement of the canine; in fact, such loss almost 
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necessitates the extraction ♦of a permanent tooth to 
restore order. The earl;^ los8 of all the ^I'emporary teeth 
docs not appear to hinder the growth of the jaws, though 
the losi^ of temporary teeth prevents proper masjication 
during an ijiiportant period ^f growth. , 

Stomatitis.- Only a brief notice of stomatitis as it 
occurs in childhood can be given in a book of this size, as 
the treatment of siufii conditions seldom falls to the 
dentist!’ Tlie most common forn\ and, indeed, the 
condition on to which ,most of the other forms are 
generally superadded, is catarrhal stomatitis, a moderately 
severe acute inflammation of the whole of the mt.cousand 
submucous membrane of the mouth. It may be caused by 
any local irritations, such as rough cleansing, too vigorous 
rubbing over an erupting tooth, too hot or irritating food, 
putrefaction of food in the ^nouth, or as a sequela of one 
of the exantliemata. The whole of the mucous membrane 
is tender, painful, hot, red, swollen, and there is a copious 
discharge of mucus and saliva : the child fears to take 
food, and the submaxillary lymphatic glands are enlarged 
and congested. Loss of weight may follow from lack of 
nourishment. Treatment consists in removing or pre- 
ventjpg the cause, and cleansing and soothing the mouth 
with a borax or bicarbonate of soda mouth-wash gently 
applied on pieces of lint, and carefully feeding the infant 
with a properly dilute and clean milk. In more severe 
cases a 1 per cent, solution of nitrate of silver may be 
applied once a day. 

Aphthous stomatitis is a catarrhal stomatitis to which 
is added the occurrence of numerous vesicles, much 
resembling those of herpes. The cause of this is not 
known, and the treatment is the same as above. ‘• 
r Ulcerative stomatitis is a catarrhal stomatitis which 
goes on to ulceration of thetrgums about the teeth, and 
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even to necrosis of the alveoli. It may be caused by 
scurvy, the adrftinistration of Jgad, arsenic, or mercury, 
onfrom an infection of the milk-supplj. It principally 
attacks^ ill-fed, unhealthy children, but may also ^ccur in 
^idults. The mucous menibrg,ne about the teeth becomes 
more swollen, purple, soft, and loose, and then ulcerates, 
the ulcer spreadin^r around neighbouring teeth and on to 
the check. The teeth are almost hidden, dirty, loose, and 
even fall out. The, saliva is copious and the breath is 
feetid. There is much pain an^ emaciation and the lym- 
•phatic gla»ds are enlarged. Fever of an asthenic form 
soon Icadn^to death if the case is not treated. Treatment 
consists in gently and frequently cleansing the mouth, 
removing sequestra, and giving internally small frequent 
doses of chlorate of potash. Spoon feeding and the 
administration of stimulants ^lay also be necessary. 

Thrush is a stomatitis caused by the growth of the 
Savcharomyces alhicans in the epithelium of the mouth. 

It may occur in old, debilitated people as well as in 
children of poor health, and so has a rather bad prognosis. 
The growth produces white patches of mycelium, strongly 
adherent to the epithelium, surrounded by a red area of 
gum. The symptoms arc those of a mild catjrrhal ^ 
stomatitis, with white, milk-like patches on the gum. 
Treatment consists in a somewhat vigorous cleansing oir 
the mouth with a borax mouth-wash, and careful dis- 
infection of all feeding apparatus. The patient must be 
» regularly fed to maintain the strength. 

Noma, cancrum oris, or gangrenous stomatitis, is a 
virulent, spreading, acute, gangrenous inflammation of the 
mouth duo to some infective organisms. It usually 
occuA in debilitated children, especially after measles or 
other exanthemata. An ulcer forms on the inner side of the 
cheek, and rapidly spreade^both laterally and also through 
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tlie cheek, causing coagulatio'ii and death of all the tissues 
it meets. The tissues are very swollen alid doughy for a 
long distance ardund. 'fhe edges of the ulcer are r^jl, 
with yellow and black sloughs or bare bone, and the 
child, though complaining of pain at first, soon becomes^ 
comatose and dies of toxieinia. Treatment consists in 
at once removing all dead tissues and cauterizing the 
margins and floor of tthe wound, whilst keeping up the 
patient!' strength with stimulants and saline injections. 
The disease is usually fat^il. If recovery takes place a 
plastic operation will be required to prevent contraction • 
and closure of the mouth, but this must not be* done too 
soon, as recurrence is not rare. 

C!hildren recovering from the exanthematous fevers, 

' especially scarlet fever, are liable to an acute periostitis 
of the alveolus, leading to^ necrosis of the jaw, often 
symmetrically. Groat care must tluu’idore be taken to see 
that the teeth are all healthy during childhood, and 
when removing the loosened sequestrum be careful not to 
remove the developing tooth-germs, which often escape 
destruction by the disease. 

ABNORMALITIES OF THE PERMANENT 
TEETH. 

The eruption of the permanent teeth is greatly delayed 
in cretins, but prompt treatment with thyroid extract 
will remedy this. Itickcta also will delay, or even prevent, 
the eruption of teeth. The follicle about such teeth 
becomes much thickened, and if fluid is excreted between 
it anf. the tooth a dentigerous cyst is formed. Poor 
children cut their teeth later than rich ones; girjs cut 
their canines and second molars earlier than boys. 

’ It may happen that in several members of a family the 
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canine teeth may be much «lispla,ce(l in tlieir cnpts, and 
tliereforo are Wlto in erupting, having to force tlieir way 
l^*twcen other teeth or through ox trfi^ alveoli ; often in 
such cases the canincR do not appear until lat^ in life, 
when Iho alveoli are absorbed. 

The impaction of temporary teeth, or death of their 
pulps, may cause diday in the eruption of their successors. 
Dilacerated teeth are late in eriipting. Teeth may be 
impacted before eruption owing to the maldevelo}#nent of 
one, the presence of super nuiperaries, or to mechanical 
injury, an j so be d(dayed in eruption. 

The eruption of the wisdom teeth is very irregular 
as to time, and it frequently gives rise to trouble. Less 
severe trouble is sometimes causcKl by the eruption of the 
second lower molars. 

Such trouble is usually mugh more severe and common 
in the lower jaw than in the upper. Tt is due to injury 
to the gum sireiclied over the crown of the erupting tooth, 
caused by biting on it, and to the putrefaction of food 
under the flap, the resulting swelling in either case making 
matters worse. Or it may be due to the eruption of the 
tooth in an abnormal direction — such, for instance, as 
])re8sing against the back of the second molar, or pr^ect- 
ing into the cheek, or even into such distant places as the 
temporo-mandibubir joint, the sigmoid notch, or under the < 
chin. The results of such pressure maybe the absorption 
of the tissues pressed on and suflicient irritation to cause 
pain and inHammation and trismus, and, should sepsis 
occur, ulceration, abscess, or even necrosis. The treat- 
ment of sucli cases is to keep the mouth very clean 
and as aseptic as possible during the eruption of crowded 
teeth, *^to apply astringents to reduce swelling, and, if 
necessary and practicable, to remove the Hap of gum over ^ 
the crown of the tooth. WJien the tooth is impacted, or 



■»*r ' AIDS TO Df£Nr%t SUROERY 

trismus or suppuration has occurred, it is necessary to find 
the position and ^iroctiop of the tooth and remove it if 
possible. If not possible, and there is much pain i^r 
danj^erofts infiammation, the second molar may be removed 
when the wisdom tooth is pressing a^^ainst the back of it. , 
Sometimes a surgical operation of some inagnitude is 
necessary to extract a badly dis^daced wisdom tooth. 

The teeth vary mu^h in size ; sets of large or small 
teeth are not uncommon. Of the indivilual teeth, the upper 
centrals and canines and the second lower premolars and 
lower wisdom teeth are sometimes very large, '-whilst the 
upper laterals and upper third molars are ofteiii small. 
Rarely one premolar or molar is found much smaller than 
, its fellows, ('are must be taken to diagnose large teeth 
from teeth geminated with a supernumerary tooth. 

There may be too few or. too many teeth, but no case 
of a third sot has been authenticatcid. ^fhere may be 
total absence of both temporary and pernuinent teeth. 
Many permanent teeth may be absent, and in such cases 
the few teeth present are small, and usually consist of a 
pair of peg-shaped incisors and four permanent molars, 
with some n'tained temporary teeth. Of individual teeth, 
the Tapper lateral is the most freipiently absent, either on 
one or both sides, and this ahnormalitv is a very marked 
' hereditary cluiracteristic. ^J’he wisdom teeth may be 
wanting. The second piemolars, more especially the 
lower ones, inaj^ be absent, the temporary teeth remaining 
in situ. The canine teeth sometimes do not erupt, but, 
are always present. The absence of permanent teeth may 
be due to heredity, lack of room, to destruction of the 
tooth -germs by injury or infiammation, or to a germ 
developing into an odontome instead of a tooth. Several 
! cases are recorded of abnormality of the hair being 
coincident with the lack of. teetli, and imperfection of 
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tlie genital organs is often a»sociaied witli effects of hair, 
voice, and toetlf. 

^E\tra or supernumerary teeth are fonnnon, and have 
been divided into two classes, according as the^f are peg 
or irregular shaped, or reseinhlo closely the nonual teetli, 
these latter being called supplemental supernumerary 
te('th. The former are the more common, and occur 
hetw('on and behind the upper centrals, and as many as 
four may be found together in one mouth. The,>®lead to 
displacement and separation of^tho centrals, are unsightly, 
a hindrance to mastication and speech, and predispose to 
caries •the opportunities they afford for the lodgment 
of food. They should be removed, care being taken not 
to dislodge* tb(! normal teeth, as occasionally the roots of^ 
su}»ornumi‘rai ies are Uvisted, and forcible rotation may 
knueklc out a neighbour; otl^erwise the opC'ration is i^asy 
and free from danger, the roots being always single and 
conical. ]\Iorc taberculal(*d siipcrnimi(‘raiies also occur 
ill the molar rt'gion on the buccal aspect of the third 
upper molars; they are often symmetiical. Such teeth 
should he can'fully examined ]>efore attemjiting to extract 
them, as it sometimes happens that they are gi'iiiinated 
to the true molars just below tlie iieeK, when an attempt 
at extraction would lead to an exposure of the pulp of 
^ the molar. Supplemental supernumerary teeth are most^“ 
common in the incisor region, either as an extra upper 
lateral or an extra lower incisor, much more rarely as an 
extra ppemolar. In cases of ch'ft-palate and hare-lip an 
extra tooth is often found on the mesial side of the cleft, 
the true lateral being on the outer side. Yarioim theories 
have been propounded to account for extra teeth (see 
p. 16 )sand the occurrence of the extra tooth on the mesial 
aspect of a cleft-palate is held to prove that it is th% 
second incisor that is supiirossed in man. On the other 



^ ^ AIDS TO DENThL SURC\T:RY 

hand, it is usiuilly tan^ht thrit the missing promolars in 
man are the first and fjocond, as is th^' case in most 
mammals with dilninished promolars, but supplement®! 
I)remolai.s usually occur between the promolars and molars. 

There are some variationjj of the shapes of teeth, so ^ 
commoti that they ought to be known to the dental 
practitioner. Sonic are due to mechanical causes-- for 
example, the curves s^y often seen in the roots of teeth 
which have moved or been pressed u^^ion during develop- 
ment; and inasmuch as Vjieth far more commonly move 
forwards than backwards in the mouth (second vprcmolars 
being the only teeth that at all commonly mo»re back- 
wards), the concavity of all such curvi's is behind. 
^JTeeth that have moved for only a short period will have 
a bayonid-shaped cur\e in the root. Lowit molar teeth 
have a slight normal backwiard curve. Other examples 
are dilaccrated teeth and the cramped roots of lower 
third molars. I’he concavity so often s(‘en on the mesial 
aspect of the crowns of upper laterals is also probably 
due to pressure during development. Other irregulaiities 
of shape are apparently atavisms, such as the extra roots on 
molars and upper premolars. Borne arc due to disease, such, 
as Hiijfcchinsonian teeth. For some we know of no cause, 
as enamel nodules, geminjition, and odontonies generally. 

' The backward curve of roots has been noticed. Other 
general characters are the tendency for the centres of 
ossification to remain more distinct than usual, producing 
a primitive form of tooth with clearly defined denticles. 
Teeth may also tend to have majiy extra convolutions of 
the siuffaces, and extra cusps and fissures. The cingulum 
may be very insignificant, or form a well-marked shoulder 
or extra cusp. Bonie teeth are S(|uat with well-tdosed 
jrhallow fissures, whilst others have long cusps and deep? 
ill-closed fissures. 
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The iiiohL coiiuuon vfiri.ittons in tlie crowns of indi 
vidual teeth arc tlie foruiatiqyti of a pit on the lingual 
filipcet of upper laterals, an o\tra cisp on the antero- 
interpiil surface of first upper molars, the conipfession of 
the postero-extcrnal to anl^ro-intcu’iial diameter of the 
crowns of hotli first and second u[>p(ir molars to form the 
so-called ‘ obli<juo-rooted molar,’ so called because in such 
teeth the posterior buccal root is*displaced inwards and 
forwards. 1’he lo\*ifM3r second molar imiy havt' tlve, and 
tlio lower first molar have* fou»cusps; an extra cusp may 
appear on*the outer side of the lowcji* molars. 

In thff roots, upper first premolars may have one root, 
or, more rarely, three roots; the second premolars may 
have two or throe roots ; an extra root placed between the, 
anterior buccal and palatine roots of the upper first molar 
is very common; the posterior buccal root is very variable, 
small, and is often displaced inwards, and may be fused 
to the palatim* root. Lower canines often Iuin e two roots ; 
lower first prcniolars show a folding on itself of the 
cervical [lortion of the root and pulp cavity, approaching 
to the condition seen in monkeys; lower first mohirs 
frequently have a small round extra root on the inner 
side of the tooth, and usually nearer the back thi^ the 
front ; more rarely the anteiior root is also bifurcated ; 
second lower molars may have tlie two ro(;ts fused*^ 
together. This may also happen in the third molar, or 
the anterior root niay be bifurcated, especially if the 
apices of the roots are sharply bent backwards. 

The sharp line of distinction between diflcrcnt kinds 
of defects and diseases so eagerly looked for by stiyients 
and fostered by textbooks docs not exist in nature, as 
any iTiuseum collection will prove, and no such line exists 
between abnormalities in form and abnormalities 
structure. Gross abnornSAlities in structure alloct the 
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form, and abnormalities of fdriii and structure commonly 
coexist. Very thin enaui^l is usually very poor enamel. 

Honeycombed, pitted teeth have many interglobuliJr 
spaces in the dentine. 

The specific gravity of teeth varies, and is a rough 
indication of the variation of their percentage of inorganic 
salts The enameJ prisms may be solid, homogeneous, 
and closely packed, or porous, striated, and show inter- 
prismatic substance. There may aho be finer defects 
that we have not yet ddiccted, such as an imperfect 
clieniical union of the elements, for it is still beKeved that 
certain teeth are more susceptible to the action *6f caries 
than others. 

Disease, local or general, pronounced or insidious, may 
cause defects in structure ixnd form if it occurs during the 
growing period of the teeth.*' 

Congenital syphilis ai’fccts the teeth earlier than any 
other diseases, and causes, in a few cases, a deformity of 
the tooth as well as imperfect calcification. The upper 
centrals are the most often affected, but the lateral 
incisors, the canines, and the first molars may also bo 
deformed. In the incisors the centre denticle is deficient, 
and tl'.e side ones curve inwards, leaving a notch between 
them, so that the tooth is barrel-shaped and notched ; 
the canines also show a notch at the apex, and the molars 
have very low, rounded cus))s. The enamel and dentine 
of such teeth are imperfectly calcified. Typical syphilitic 
or Hutchinsonian teeth may very rarely be caused by 
some other lesion than syphilis. 

Hyooplastic or honeycombed teeth may be con- 
veniently divided into two classes, according as the 
damage covers a continuous large portion of the*tooth 
Mr only affects a small strip or strips. 

The first and much the commoner class is caused by 
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some long-continued deficient nutrition to the tooth- 
germ, such as* may be produced by insufHcient or im- 
proper feeding, rickets, or low vitality |of the infant, and 
often lasts* two or throe years. The tips of the «usps on 
the first moLirs are calcified at birth and usually cscspo 
damage, but the enamel formed in tlie next two .\'cars 
is very thin, imperfectly calcified, opacpie, and deeply 
pitted, and the dentine ha,s man;^ intcrglobular spaces, 
and the line of junction between the two tissue^ is very 
irregular. Thus about half the enamel of the incisors, 
the tips o| the canines, and half the crown of the first 
molar, be thin, pitted, brown^ and friable. Often the 
upper lateral escapes with little damage. 

Sometimes the disease is longer continued, and more 
of the teeth are damaged, and rarely all the teeth in the* 
mouth may be defective. Other parts of tlie body also 
show coincident marks of injury, such as lamellar cataract 
of the lens of the eye and open bite. 

In the second and less common class, only narrow 
bands of tissue are damaged, and this is caused by short 
illnesses of any kind severe cnougli to hinder nutrition — 
such, for example, as •the exanthematous fevers — or a local 
injury, such as an alveolar abscess, and may aflect one 
or several teeth. 

Often the damage in either class is so slight that no ^ 
visible outward effect is produced, whilst a microscopic 
section may show several brown striie of Ketzius in the 
enamel, together with corresponding lines of Owen in the 
dentine ; or a row of dots may be visible on the surface of 
the tooth. The enamel may be very thin, without 
marked defect. * 

Preventive treatment is the only efficient treatment 
(see p. 9); the damage once done cannot be repaired. 
Great care must be taken tg thoroughly clean such teeth, 
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and a little polishing and even trimming oir of rough 
edges may improve the appearance, and in very ugly cases 
in girls, by meansiof inlays and crowns the defect may be 
improved. 

Another rare form of abnor.mal structure is the existence , 
of vascular canals in the dentine. Such canals are most 
common in the roots of the teeth. They may be small 
prolongations from the’ pulp with smooth walls, and have 
dentina'i fibrils radiating from them, , or be very irregular, 
looking more like a cluster of interglobular spaces than a 
tube, and having the dentinal fibrils of the paut deflected 
to either side of them, the clear apace just around them 
being nourished by minute offsets from the canal itself. 
These canals are always present where enamel nodules 
exist. The much more common canals formed in dentine 
by absorption, as the resplt of chronic inflammation 
(see p. 69), and the canals produced by yeasts in extracted 
teeth are not described in this place. 

The pulp may also have aberrant prolongations towards 
enamel nodules, as described above, and also into the 
crown of the tooth, the latter on rare occasions leading to 
an unexpected exposure from attrition or caries. Such 
prolongations when exposed must be either devitalized or 
capped. On the other hand, the root canals may be 
"•'partially blocked by the formation during development of 
many irregular mfisses of dentine, (tuite apart from the 
results of disease or injury. 

Gemination is less common among the permanent 
teeth than in the temporary set (see p. 17), but it may 
occur at any part of the mouth, though most common in 
the incisor region. Teeth joined together by layers of 
adventitious cementum are spoken of as ankylosed ■i.eeth, 
not geminated teeth, the latter term being confined to the 
congenital abnormality. It ia rather difficult to exactly 
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classify geiiiination, as theri) is no hard*and-fast line 
dividing such a Condition from enamel nodules on the one 
ha^id and supernumerary teeth on the o|her. 

V^ery abm)rmal -shaped teeth and masses of tootb tissues 
which fave no outward resemblance to teeth are classed 
as odontomes. 

Odontomes,^ or tooth tumours, are tumours derived 
from the special cells concerned m tooth development. 
Hence all odontomes^must begin during the early ipoars of 
life, though they seldom cause a^iy symptoms till between 
the ages oj twelve and thirty years. Some odontomes 
continue ^o grow the whole of the time they are in the 
jaws, otliers after a while cease to enlarge. Some are 
uncalcified and composed of soft tissues, whilst others are 
partially or completely calcified. They are mostly 
innocent tumours. 'I’he onl'j symptoms they produce 
are those due to their increase in bulk, the absence of a 
normal tooth from the scries, and, when they are exposed 
to septic infection, the resulting inflammation, or even 
necrosis. They are frequently much covered with cemen- 
tum, as the result of chronic iiillammation. 

Odontomes are best classified according to their origin 
as — 

1. Epithelial Odontomes. 

In these the abnormal development takes place in the 
dental epithelium alone. 

(ci) Multilqcular Cysts. 

(6) Dentigerous C^ysts. 

(c) Dental Cysts. 

2. Composite Odontomes. 

In these the abnormal development takes place primarily 
in the«dental epithelium, and secondarily in the dental 
papilla, and may occur in the follicle also. 

* See Report on Odontomes, ^^ritish Dental Association, 1914 . 

3 
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((/) C'oinplex ('oinpDsite ( )doii tomes. 

(h) Oonipoiind (Composite Odonlfomcs. 

(r) Geiilnatcd (-oiiiposite Odontomes, 

(//) Gestant ('omposite Odontomes. 

(/d J^naiiiel Nodules. 

(/) J)ilated Coiiiposite Odontomes. 

o. Connective-Tissue Odontomes. 

In which the abnormal development takes place in the 
dental tissues of nicsoblastic origin albne. 

(n) Fibrons*Odontomcs. 

(6) Cemcntomes. 

(c) Sarcomatous Odontomes. 

Multilocular Cysts arc gi’oups of epithelial cysts 
commencing from a tooth-germ and growing to great 
size. They are more coniipon in women than men and 
in the lower than the upper jaw. TJiey should be 
removed by a surgeon. 

Dental Cysts (see p. 65). 

Dentigerous Cysts are cysts formed by the multipli- 
cation and degeneration of the epithelium about an iin- 
erupted tooth, which tooth, or part of a tooth, lies in the 
cyst. . Those are most common in rickety children, and 
may grow to a largo size. 

ni Composite Odontomes arc calcified tumours and of 
limited growth. Tractically they are very deformed teeth, 
and only cause trouble by their bulk, irregularity, or by 
afibrdiiig an easy place for germs to lodge and cause 
severe inflammation. 

Enamel Nodules are small enamel-covcrod nodules 
of dentine occurring on the roots of teeth. They vary 
greatly in size, and, indeed, range from small prc.!onga- 
^tions of the enamel below its normal level on the one 
hand to geminated superniii?icrary teeth on the other. 
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TJiey occur ah^ost always c)n the roots of upper molars, 
and are sometimes multiple. 4<hiamel nodules appear to 
h9 due to part of the (‘pithelial sHealh of ^Hertwig 
becoming displaced and functional. 

Kach nodule consists of a cap of enamel, a body of 
dentine, and some indication of a pulp cavity. The 
enamel is thick in proportion to the nodule, with wavy 
interlocking prisms ; it often shows brown inarki^s when 
viewed by transmitt^sd light, and may have fissures on its 
inner surface. It is sharply mflrked off from the dentine. 
The dcntiiTc often exhibits interglobnlar spaces, and there 
is somc^indication of a vascular supply to the centre 
of the nodule, eitlicr as a well-marked cornua of the pulp 
or as an irregular canal. 

Enamel nodules are of only scientific interest, as they 
cause no clinical symptoms, •and do not interfere with 
dental operations ; in fact, they are never diagnoscjd until 
the tooth is extracted. They are interesting as remains of 
the epithelial sheath of Hertwig, and as possibly throw- 
ing some light on the origin of some supernumerary teeth. 

Fibrous Odontomas consist of a tooth surrounded by 
a greatly thickened fibrous follicle, and are found in 
rickety children. 

Cementomes are cither calcihcd fibrous odon tomes, the 
follicle wall naturally becoming cementum, not bone, or 
they may be calcifications in and about an aberrant tooth- 
germ. 

The diagnosis -of odontomes in their earlier stage 
depends on the presence of a slow-growing, painless 
swelling about the jaws, and the absence of a t#oth, 
though this last is not always necessary. Later on, when 
inflammation has occurred, the difliculty is to determine 
the cause of the inflammation or necrosis, and in young* 
subjects odontomes should iflways be thought of. 
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The treatment consists in enucleation ^of the growth, 
restoring as far as possible any dilated bony walls, and 
keeping the wouncrwcll drained. 

IRREGULARITIES IN T^E POSITIONS OF THE 
TEETH. 

Irregularities of the teeth may be inherited — e.g., 
separation of the centrals, aberrant direction of the upper 
canines, and displacement of the iucisors cauvsed by 
hare-lip — or they may be the result of intermarriage 
between persons of different build or race, the inheritance 
of large teeth but only small jaws. Modern civfliization 
causes irregularity, as may be proved by the greater 
♦prevalence of such among Europeans and Americans 
than savage races. How it acts is not so certain, prob- 
ably by the far greater simival of the unfit, the use of 
much softer food, and perhaps even the diversion of blood 
to the brain causing less development^of the jaws. Again, 
the narrow face being considered more refined, and men 
desiring refinement in their wives, may have led to the 
selection of the smaller-jawed women to propagate the 
species. 

Malnutrition from any cause, such as starvation, 
improper food, illness, may produce irregularity. The 
teeth are formed, and attain full size early, and are 
apparently less affected as to size by illnesses than other 
parts, whereas the jaws grow gradually for many years, 
and are thus much more exposed to influences that may 
dwarf their growth. Moreover, certain parts of the jaw 
have M times to grow very rapidly to accommodate them 
to the development in other parts of the face, so that 
a period of arrested growth may not only produce ^nall- 
<-iesB, but also deformity, by preventing the jaw from 
changing from the infantile to <vhe adult form. 
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Lack of use ot the ja^¥s in infancy will prevent a 
proper blood •and lymph su^oply, and hence smaller 
growth. Such lack of use may be dij||e to the food being 
too mud# prQpared, so that mastication is not Required, ^ 
or to the habit of swallowing food imperfectly masticated, 
or to tenderness of some teeth or part of the mouth, and 
it may affect part or all of the jaw. During the earlier 
months sucking is good exercise Som the jaw. The develop- 
ment of the tongUQ may also affet^t the size of tke arch. 

Mouth-breathing is frequently associated with an 
irregularij;y of the teeth, and it may be that both 
abnonnalities are the result of a common defective 
development; or mouth-breathing giving the nasal cavities 
no use, and so leading to their lack of development, may 
involve the adjoining parts of the palate and maxillary 
bones also ; or the mouth bging open, and therefore the 
tongue pressure being removed from the inner side of 
the teeth, whilst the check pressure is increased on the 
outer side, may lead to narrowing of the arch. Probably 
all these forces help. 

There are also many local causes of irregularities. 
Thus the retentioif of temporary teeth or stumps easily 
deflect or rotate the loosely held erupting teeth. ^ Loss 
of the second temporary molar allows the first permanent 
molar to move forwards, and so permanently lessens the^ 
room for the anterior teeth. Early loss of the first 
permanent molar, if the temporary molars are defective, 
may allow undue pressure on the incisors and a bad 
habit of mastication causing superior protrusion. Super- 
numerary teeth and attachment of an enlarged frenum 
of the lip far back in the mouth may cause irregularity 
of tlm incisors. Thumb-sucking and biting the lower lip 
may displace several teeth, and cicatrices, tumours* an^ 
i&UUries may displace teeth. 
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Whilst all these infhK*neor{ may cause irregularity of 
the teeth, it must be rem^embered that tile action of the 
tongue, the clieekhj, and the ojiposing teeth, tend to mou^d 
the teelti into a regular curve and good ai.ticulation, 
and that Nature tends to make the best of faults. For 

r _ ' 

instance, deficiency of the length of the ascending ramus 
may be obscured by an increased range of movement in 
the temporo-mandibuhir joint, and tlie eruption of other 
teeth mt-y close together separated ceptrals. 

But uprising of the lowe<»* incisors in superior protrusion 
can hinder tlie tr(;atment of such. Teeth which from 
ne^glect of early treatment of some small abnormality 
have become dcilccted out of the centre may go farther 
()ut of the centre, or partial open bite not treated early 
may be much more difUcult to close when the teeth are 
impacted and settled. A np,tural cure may be produced 
by one tooth being shut out of the arch and the centre 
displaced. 

Of the irregularities of individual teeth, the upper 
incisors may bo internal to the lower teeth, usually as 
the result of retention of the temporary teeth. The 
temporary teeth should be removed’ in proper time, and 
the ii^cisor pushed forwards. Separation of the central 
incisors may bo caused by the pressure of supernumerary 
teeth, crowding of tlio roots, heredity, or the abnormal 
attachment of the frenum. Overlapping may be caused 
by general crow^ding, or be hereditary. 

Separation of centrals should he treated by removal of 
the cause, if apparent. A slight separation or overlapping 
without obvious cause or due to heredity should be left 
untreated until aU the teeth are in place. 

Rotation of incisors is usually the result of regained 
^^i}emporary teeth or supernumeraries, or of crowding. 
Any remains of temporary te^th should be removed, and 
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careful note made of the bite. If this will tend to correct 
the irregularit;^ , and tliere is n<^ crowding, matters should 
lie left to Nature for a while. Tf ther^is crowding, room 
shouj^ made by wedging or extraction. A¥hcn the 
tooth is caught in the bit^ it is apt to be damaged or 
pushed farther out of place, and should at once be treated 
by making room, if necessary, and then rotating the 
tooth. This latter may be done s%)wly by gentle pressure 
from wire springs gr elastic bands, or (juickly 1:^ forcible 
rotation with forceps, follow^l by the application of a 
splint for«a fortnight. The slow method has the advan- 
tage oftbeing painless, and not exposing the tooth to the 
risk of chipping by the instrument, complete dislocation, 
or destruction of the pulp ; and should the root be twisted^ 
bent, or impacted against other teeth, it will pjoduce the 
best correction possible, t|je only disadvantage being 
that the patient must wear an uncomfortable, unsightly 
apparatus for some time. 'J’he rapid method greatly 
reduces the amount of apparatus to be worn by the 
patient and the time of its employmont, but necessitates 
the administration of an anaesthetic, produces an open 
wound in the moufli, may damage or dislocate tlic tooth 
or its neighbours, and if the root is twisted or ii^actod 
will probably fail utterly. 

The upper canine is often by a general crowding forced^ 
out of the arch, or it may take an abnormal direction and 
erupt far back or far forward, or into the palate. 

When its displacement is the result of crowding, it is 
usually necessary to remove a tooth to make room, as 
expansion of the arch is seldom advisable. The canine 
itself is so hardy, powerful, and cliaracteristic a tooth that 
it i^ould very seldom be removed ; the direction of the 
canine, if oblique, would indicate that the tooth nearest 
to the apex of the root sltould be extracted, as the crown 
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would more readily swing tlJat way, and an upright tooth 
‘s more efficient and better looking than a very oblique 
Dne. The loss o( a lateral produces a greater disfiguf^e- 
luent tRan the loss of a premolar. The attenipt pull 
an uncrowded, maldirectccl and consider abl 3 " displaced,! 
canine into place is often tedious and unsuccessful. 
Should the temporary canine remain, it is best to leave it. 
The badly malplaced jSermanent canine, if causing incon- 
veniend^ or injury, should be removed. 

Lower canines may totally dis])laced and require 
to be removed, or may be crowded forward S(r as to give 
a fierce and ugly expression.^ They are usnVJlj^ best 
treated by e\ traction of th(‘ first premolar and refraction 
of the canine. 

Premqlars may be crowded, and then the second is 
usually forced into the palato. The displaced tooth should 
be removed if the others are sound. Early loss of the first 
molars often leads to a backward movement of the pre- 
molars, frequently accompanied by partial rotation. Such 
irregularities are best left alone, lietained temporary 
teeth or roots may lead to impaction and incomplete 
3ruption of the premolars. Such temporary teeth or 
roots- should, of course, be removed. 

Molars are frequently tilted, usually forwards, rarely 
outwards, and sometimes inwards. This may be the 
'esult of the loss of a neighbour, maldirection of the tooth- 
germ, or heavy pressure. It is very diflicult, and usually 
'mpossible, to treat. Prevention is very important, and 
3xtraction of the first molar should be avoided between 
the qges of nine and thirteen if possible, and a Woodhouse 
splint should be used when the first molar is removed to 
preserve room for the anterior teeth to move back. 

Lower third molars are fre<]uent]y troublesome, as 
ihey often have insufficient rcioin to erupt and also often 
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erupt obli(jiiely forwards and upwards, so as to impinge 
on the second molars. If the^e is ample room for the 
t(ioth to erupt, inflammation of the over it should 

be tr(jp,ted* by cleansing the mouth and especially the 
surroundings of the tooth ayd the application of astrin- 
gents, such as tannin and glycerine. It will be very 
seldom necessary to cut away any gum if this treatment is 
properly carried out. When there^is very little room for 
the tooth eruption iFklong delayed, and food is vefy apt to 
collect under the gum and causi? caries a)id inflsumnation. 
Still, if thcfc patient is young and w'ill take care to keep the 
mouth edean, sucli teeth usually in time come into place. 
When there is no likelihood of sutlicient room being 
provided, or the tooth is impacted and causing pain, an^ 
attempt should he made to extract it. When this is 
impossible, or tlu^ second moVir has bcjen badly damaged 
by the impaction, the latter may he removed. When 
a sound and useful second molar has to be removed on 
account of an ill-placed wisdom tooth, it would be best 
to remove also the third molar and then replace the second 
molar. 

General crowding, when there are more teeth than 
there is room for in a regular arrangement, may produce 
twisting and ovcrla})piiig of tooth or displacement of one 
or more teeth without or within the arch — usually such 
teeth as have to erupt later than their neighbours, such as 
the second premolar and canine, the former having a bias 
inwards and the latter outwards. 

Treatment consists in expanding the arch or extracting 
teeth. Expansion of the arch is a difficult and often 
unsuccessful operation, as the teeth have a great tendency 
-O reflSirn to their former position. It should only be 
undertaken when the premolar articulation is defective, 
'.he upper premolars incline inwards, and the child’s 
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general appearance will b% improved by the new con- 
dition. Extraction is ^nnch more nsetul, and it then 
remains to seloc^ tluj tooth or teeth to be removed. The 
loss ofun incisor is disfiguring; canines are strongs hardy 
teeth, and important in ke^^ping the fulness of the face 
premolars are less useful teeth, less reliable, and less 
noticeable. The loss of the first provides more room for 
the incisors than the^ioss of the second, and involves less 
disturlxmce. The first molar is the most valuable masticat- 
ing tooth, and its loss pre^f/ides little room for the incisors, 
and may cause tilting of the second molars, bv.t it is often 
unsound. The apices of teeth move little, andnenco the 
direction of the teeth is very important when choosing 
which to extract. The bite is an important factor in 
moving the teeth, and must be considered. The centre 
line should bo thought of, ‘4nd extraction so done as not to 
cause asymmetry. 

Superior protrusion, or prominence of the upper teeth, 
often called ‘ buck teeth ’ by the general public, covers 
several conditions not yet clearly defined from each other. 
It may be produced by thumb sucking or the presence of 
supernumerary teeth, and is then easily treated by the 
renjpval of the cause and retraction of the teeth. Some- 
times it is caused by overgrowth of the anterior part of the 
maxilla, or by an abnormal development of the tissues 
derived from the naso frontal process. It is often accom- 
panied by narrowing of the arch. Intlamuiation of the 
alveoli of the incisors may be a cause at times. 

Treatment is usually very difficult and often of little 
use. When the low'er incisors bite on the roof of the 
mouth close beliind the upper incisors, this obstruction tc 
the backward movement must first of all be remCved by 
grinding, extracting an incisor, or raising the bite by 
inserting an upper plate which articulates only witl 
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the lower front teeth. Koom has generally to he made at 
tlio side of theP mouth by the extraction of a promolar, 
ai*d the teeth then retracted by some me^innical apparatus. 
Afterwardif a retention plate must beV'orn fori a year. 
Sometimes, by using a plate with inclined planes, the 
patient may be made to ac(|uire the habit of biting forward 
with the loW(ir jaw, and so hiding the dcdormity. 

Inferior protrusion, or ‘ unde»hung bite,’ is mostly 
due to an overgrowt]i of the ascending ramus of tine lower 
jaw, and is incurable, except b^a double resection of the 
jaw. It ipay be due to defective development of the 
maxilla, •«and may occasionally be improved by drawing 
forwards the upper incisors, bnt tluj direction of the teeth 
when in tlioir jiew place should Jiot bo very oblKpic. If 
the d(‘formity is only a liabit, it may he treated by elastic 
bands and a skull and chin ^ap. ff mastication is very 
defective, artificial t(‘eth mny lie of use. 

Open bite ma> affect only the incisors, be limited to 
a variable region on one side of the mouth, or all'cct 
all the teeth but tlie second molars. Jt may be due to 
habits of sucking, impaction of teeth, extraction and tilting 
of te^eth, or defective growth of upper or lower jaws. 
Heyond the prevention of the habit little can bo^done 
except cutting down the back tecdii or extracting some. 

CARIES. 

Caries of the teeth is not a similar disease to carhis of 
bone, except that there is a gradual loss of substance in 
both. 

Caries of the teeth is a putrefaction, or fermentation, 
due 1m the action on the dental tissues of various germs, 
it is not a specific disease due to one special kind of germ,^ 
but a rotting away of the tpoth from the action of one or 
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more kinds of germs which have the power either of 
producing acid or liquefying collagen, or*of doing both. 

The process sjf irts outside the tooth by the productjion 
of acid^from the fermentation of carbohydrate foodstuffs ; 
the acids dissolve the lime salts, thus destroying th^ 
enamel and softening the dentine, and afterwards the 
collagen matrix is peptonized and also dissolved away. 

There is very little? if any, vital reaction on the part of 
the tissues. Enamel is dead, and therefore cannot react. 
Dentine is permeated by^living fibrils ; these, when first 
attacked, become more irritable and cause discomfort, and 
so give warning of the danger. They mjiy theia become 
calcified, forming a translucent /one, which offers more 
resistance to the acids and is less sensitive. The pulp, 
under the stimulation from the fibrils, becomes hyperiemic 
and more irritable ; if nqjb over-stiniulated it will form 
new layers of dentine of various kinds, according to the 
age and condition of the pulp and the aniount of stimula- 
tion, and thus attempt to protect itself. Dut all these 
barriers are stildom able to prevent the spread of the 
caries, and infection of the pulp by organisms and its 
suppuration and death are almost inevitable. 

TJ?e principal acid produced in the mouth is lactic acid, 
though others may be produced or occur accidentally ; 
and it is produced by the fermentation of carbohydrate 
material. Starch has to undergo a previous fermentation 
caused by the ptyalin of the saliva before the bacteria can 
convert it into lactic acid, but most sugars are directly 
fermentable. Proteid when undergoing fermentation in 

the mouth becomes alkaline. Lactic acid fermentation is 

« 

most rapid in a slightly alkaline medium. The organisms 
commonly concerned in this acid production are Sifepto- 
COCCU8 hrevis, Bacillus necrodvntalis^ Staphylococcus 
albus and aureus, Sarcinea’ lutea, alba, and auraniia. 
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Acid production occurs i» pits and fissures of the 
enamel, between*teeth whore the;y knuckle tof;ether, at the 
guiQ margins, or wherever food is a,ble<Vo lodge and rest. 
There oftbii a thin film of material CTwering \fcoth in 
j^rhich germs lodge, grow, aryd produce acid, though at 
other times such films appear to have a protective 
action. 

When the enamel is dissolved ut perforated by the 
acid, the dentine is ckjcalcified, and then the pepebnizing 
germs are able to grow and jieinietrate into it, following 
principally “the tubes or rows of interglobular spaces. 
The gerhfs commonly found liquefying the dentine are 
the Bacilli Diesentericiis ruhor^ vuUjatm, and fusens^ 
Bacillus farvens^ B, gangrene pyogenes^ B. Jiuorescens 
liguefaciens, and B- suhtilis. 

These processes may be rapid or slow, superficial or 
penetrating, white or pigmented, according to local 
conditions. 

Although the actual process of caries is now well 
understood, and its actual causes may bo said to bo the 
action of acids and j^erms, yet we are very far from 
knowing why caries occur so commonly in human teeth, 
and what brings it about in any special case, and h^nce 
treatment is still mainly directed to the repair of 
damage done rather than to the prevention of such 
injuries. 

Many predisposing causes of caries have been sug- 
gested. Caries is far more common in civilized races 
than in more primitive people, but how civilization causes 
caries is not to be so clearly explained ; it may be du^ to 
the survival of only the fittest among savage people, whilst 
in civifized races the weak and diseased are protected and 
kept alive ; or the harder and less fermentable food and 
the more deliberate and thorough mastication of the 
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savage may produce better ^eeth and healthier mouths ; 
or breast-feeding ininfajv5y and the active out-of-door life 
may lead to a i\niy state of bodily health, including tliat 
of the nlfouth. 

The structure and shapp of the teeth have been cited, 
as predisposing causes of caries. ]\lany dentists believe 
they can tell a good from a poor tooth by its appearance, 
but chemical analyses and microscopical examination 
have so^far failed to prove any such ditrerence in teeth to 
exist, neither have th(‘y G»s:cluded its possibility, and the 
matter so far remains uncertain. Deep pits a»id fissures, 
or shapes that favour the lodgment of food between the 
teeth, must favour caries. Crowding of the tooth or 
, irregularities of position that favour the collection of 
food and hinder natural or artificial cleansing also pre- 
dispose to caries. 

The salivary or mucous secretions of the mouth do 
vary in their properties, chemical composition, and 
reactions. 1 1 may bo that some conditions are favourable 
to caries, others not ; but though this is very commonly 
believed, no actual proof has yet been produced. 

Anaemia, pregnancy, and long febrile illnesses are 
often accompanied by much caries of the teeth, but the 
connection betv/een them havS never been accurately and 
certainly traced. 

The food must infiuonce the liability to caries. 

Caries is practically unlniown among purely meat-eating 
tribes, because proteid ferments alkali, whilst carbo- 
hydrate ferments acid. Then the carbohydrates vary 
cons^iderably in their readiness of fermentation. Cooking 
renders most carbohydrates more easily fermentable. 
The food also varies in the ease with which it can^i'odge 
4 about the teeth, and in its solubility in the saliva : and the 
preparation of food before cooking may render it more or 
less soluble, or fermentable, or adhesive. 
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The amount of lime in tlifi water and food has been 
blamed, but it dilHcult to comprehend how it acts if 
teq^ih vary so little in chenneal composiijon. 

OccupatlDns exposing the workers to ^id furncti^ or the 
constant presence of Hour, dust;, or sugar in the mouth, 
will predispose to caries. 

Lack of cleanliness is very liable to favour caries. 

Caries is more common in femal(»s tlian in males, and 
more active in youtb, than adult life. 

But we are still far from ki^owing why an individual 
who has been free from caries sometimes has several 
carious iijivities produced, followed, perhaps, by another 
long period of immunity, and even why some people 
constantly suffer from caries and others are exempt. 

The detection of carie» in an early stage is often 
difficult. Inspection may di^tect a white spot on the 
enamel, a small hole, an altered transluconcy of a part of 
the tooth, a darkening of an area, or the lodgment of 
food, and it is necessary to inspect every part of each tooth 
that is accessible. Then a fine probe may detect a 
widening of fissures and deepening of natural pits, and 
holes between the teeth or at the margin of fillings, or 
may pierce friable enamel or softening dentine, or c^use 
pain when passing over an eroding surface. The passing 
of silk or strands of wool between teeth will detect 
roughnesses. 

The patient may complain of discomfort, or of tender- 
ness when sweet, salt, or cold substances come in contact 
with the teeth, or of pain when masticating. 

But caries may occur without altering the translucency, 
and in places that cannot be inspected. Caries may 
penetmte to the dentine without causing sufficient 
destruction of enamel to be detected with light pressure 
with a probe, and very narrow fissures may lead to large 
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cavities. Pain is often absent in the early stages, and the 
degree of tenderness varies greatly, or th6 cavity may be 
so situated as to ayoid irritation in ordinary iuasticati(^. 
Pain wlr^en felt ^ seldom easily localized, bi.t there is 
always an increased sensitiveness of the dentine when 
first attacked by caries. Softness, and not discoloration, 
is the test of caries. 

The pathological anatomy of caries consists of the 
destruction of Nasmyth's membrane, if present, by 
infiltration with germs to guch an extent as to obscure all 
structure. A tough layer of soft tissue composed mostly 
of germs is often found adhering to the surface o|. enamel 
in the early stages of caries, and it is hard to say if this 
is altered Nasmyth’s membrane or a product of genu 
activity. Its importance lies in the fact that it is very 
difficult to remove by the ordinary metliods of cleansing 
teeth, and if it harbours acid-forming germs, by holding 
such acids in close contact with the teeth, it may greatly 
aid the process. On the other hand, it seems that at 
times such films may be protective. 

In rapid caries of the enamel the intorprismatic sub- 
stances are first dissolved out, tno individual prisms 
becopic more distinct, and their transverse stride are well 
marked; the decalcifying action may reach the dentine 
before there is any macroscopic breach on the surface. 
When the caries is slow all parts of the enamel seem 
about equally affected, and the .prisms, under the micro- 
scope, appear deeply pigmented. When the gaps are 
large enough germs enter and pieces of enamel are 
separated, so that a cavity is formed filled with germs, 
debris, and broken-off enamel prisms, and so on till the 
dentine is laid bare, when the acids penetrate sidr;ways 
between the enamel and dentine more rapidly, and so the 
enamel edges are affected froii? below {secondary caries of 
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enamel)^ undermined and weakened. This lateral spread 
is very importitnt to remembei; when preparing cavities 
for filling. 

Or^reacBing the dentine the acids solk in and* dissolve 
the lime salts, spreading about c(|ually in all directions. 

Until the acids have softened the dentine no germs are 
able to grow into it. After this softening tin* germs are 
able to grow into the dentine, lAul tliey penetrate far 
more easily along tl\e liiu's of the fibrils than thrUugh the 
matrix, unless there arci int^rglobiilar spaces {Oivni\s 
lilies)., when the spread laterall^\ uilJ be as easy as 
penetration. 

When the germs have entered the tubes they dissolve 
their walls, and so enlarge thedr lumen, at tlie same time^ 
they render tlic sheath of Neumann very apparent ; thus 
in transverse section the ‘ tobacco-pipe stem ’ appearance is 
produced. This enlargement is more rapid in some places 
than in others, in part due, apparently, to a lamination of 
the matrix, and so neighbouring tubt‘S open into each 
other and form liquefaction foci ; a, (‘ontinuance of this 
process will soon form an obvious hob* or carious cavity. 
If the tooth is alive tliere is often, just beyond the softened 
area, an area of dentine rendered more transparent l^y the 
calcification of the fibrils ; this is called the translucent 
zone. Even new layers of dentine may be formed in the 
pulp opposite the injured part if the caries does not spread 
too rapidly to allow of this attempt of Nature to protect 
the pulp. 

The irritation of the fibrils and penetration of the acids 
will cause hyperiemia of the pulp, and when the germs 
reach it inflammation, and finally destruction of the pulp, 
will Mlow. 

Cementum when attacked undergoes similar changes 
to dentine — first softening l|y acids and then the entry of 

4 
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the germs, which follow the*lines of Sharpey’s fibres most 
easily ; but, as a rule, cayities in cementu!n are very wide 
and shallow rath^ than deep. 

The spread of varies in dentine may be rapid or slow, 
penetrating or superficial, white or pigmented, and it may^ 
soften deep layers without forming any appreciable 
cavity ; but all such differences depend on accidental 
circumstances. Thee process is always essentially^ the 
same. 

The preventive treatpient of caries has been dealt 
with under the heading of Hygiene of the IMoujjh. 

Curative treatment consists of the removal of %!-l carious 
tissue and its replacement with some other material. 

No attempt will be made in this book to teach operative 
dentistry, but several points may be spoken of. 

When about to treat a pt^tiont suffering from caries, the 
dentist should make an examination of tlie whole mouth, 
and endeavour to ascertain the amount and cause of the 
mischief, and if any other diseases arc present ; also the 
nature of the patient. The operator ought to make up his 
mind what ought to be done to make the mouth healthy 
and sound ; teeth that are causing l)ain should as quickly 
as possible be made easy, and by this means a better 
knowledge of the patient’s ability to endure operation 
should quickly be gained, and some confidence in the 
operator’s sympathy, care, and judgment engendered in 
the patient. After which the dentist should explain to the 
patient what is wrong and what he considers the best 
treatment, and should, if necessary, urge him to have 
pro|)er treatment. It is wise to make as accurate a record 
as possible of the conditions found at once for future 
guidance. In cases of extensive disease, unless tb^,T pre- 
liminary examination of the mouth is very complete, it is 
very difficult for the dentist^ to say how long or how 



troublesome the treatment 'w511 be, and a guarded prog- 
losis should be given — at least, wntil a few of the cavities 
i^e been excavated. A great deal ma;^ be done to save 
3ain swid time by means of (deansiug of tire mouth, Removal 
Df debris from cavities, and Jihe insertion of dressing to 
3ush back flaps of swollen gum, and by temporarily 
arresting fermentation, giving rest to irritated pulps and 
gum. Kcmoval of teeth should, whSn possible, be deferred 
until the mouth is reasonably clean. AVhen pref)aring a 
cavity for lilling, the rernoval*of diseased or weakened 
tissue, 4he •restoration of the pulp to health, the prevention 
of futur^ disease, and the restoration of the tooth to its 
“oriner usefulness, strength, and appcaranci* must all be 
considered and as far as may be accomplished. 

Though dental operations cannot bo performed under 
aseptic conditions, yet evc'ry c.‘*re should be taken to render 
all instruments and dressings antiseptic, and the utmost 
cleanliness observed in the operating-room. 


INJURIES OF THE TEETH. 

• 

Concussion of the teeth. Teeth which have received 
a blow, insuflicient to fracture or dislocate them, mUjy yet 
have had the pulp and periosteum sulliciently injured to 
cause chronic inflammation, if the mouth is not quite 
clean. As a result the tooth may become stained by the 
exudation of haunoglobiii into the tubes, tlie pulp may 
die, and a chronic periodontitis be set up. This in time 
leads to absorption of the root, sometimes from the apex, 
producing short, stubby- rooted teeth; at other times 
affecting particular parts only, making communications 
between the pulp and periosteum through so-called 
‘vascular canals,' or even cutting the tooth in halves near* 
the neck. 
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The symptoms are long-coAtinued tenderness to pressure, 
and pain after exposure /.o heat, darkening of the tooth, 
some slight swollmg of tlie gum margin, lengthening, and 
eventuafly loosemng or spontaneous fracture cfi’ the, tooth. 
Treatment to ho of any us,(i must be done early. The, 
mouth must be rendered as aseptic as ])ossible, and the 
bite eased from tlie tooth. Jf tenderness lasts over a 
week, or the tooth dttrkens, the pulp must be removed 
with mt)st stringent aseptic precautions, and the root 
canal filb^d at once. r 

Attrition may be defined as the wearing av/ay .of the 
tooth substance by tlu* grinding of one tootlf ' surface 
against another, abrasion being limited to the wearing 
away of tooth substance by foreign bodit*s. Two or thrcje 
teeth only may be aflbcted, but more often all the teeth 
are invohed, and it may vary from the formation of a 
slight facet on the enamel to total removal of the 
crown. 

Attrition is normal in old people and betw'een closely 
packed teeth ; it occurs quickly in deciduous teeth, the 
canines always having the cusps worn off before they are 
shed. Edge-to-odge bite is always complicated by it, 
and fV crossed bite will produce local wearing. Very 
forcible mastication, the habit of grinding the teeth 
together, and the loss of many teeth, will all produce 
attrition. 

The enamel may be worn away smoothly, or so as to 
form a jagged edge. The dentine will usually show a 
translucent zone, and some discoloration, and secondary 
dentine will be formed in the pulp, but not always quickly 
enough to prevent its exposure. Occasionally inflamma- 
tion of the pulp and periosteum coexist. Some sections of 
much-worn teeth appear to show an increased brittleness 
in the enamel, as if from the action of acids. 
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Treatment is seldom caMed for. Trrep^iilarities of 
articulation may be corrected,, lost tooth replaced by 
artificial ones to reduce the pressure on the remaining 
teeth, ^ind llae habit of grinding the teetl^ stopped, •or even 
jpre vented at night by the ii^terposition of a well-fitting 
soft rubber pad, tied to the patient’s night-clothes to 
prevent it being swallowed, 'flyporsensitiveiiess of the 
dentine may be relieved by caustics* such as silver nitrate 
or zinc chloride. • 

The diagnosis of attrition may be of use to the dentist. 
For instan«e, in making a partial denture tlie facets may 
be usefu’if not only in demonstrating the normal articula- 
tion, but also as showing the movements of the mandible 
in the particular instance, for which provision will have to 
be made in designing the plate. Again, in the diagnosis 
of a persistent deciduous from permanent tooth attrition 
may afford valuable evidence. As an indication of a 
powerful bite, attrition will act as a warning to make any 
necessary denture of sufficient strength, and the same 
indication will prepare the operator for unusual difficulty 
in extracting; or, again, when inserting a filling, care 
will be necessary to secure a firm hold, and a broad base 
for support must be provided. The presence of attiition 
may also account for certain pathological conditions of 
the pulp and periodontal membrane which have been 
mentioned. In certain cases the sharp edges loft by 
attrition may cause irritation of the tongue or cheek. 
Attrition may be so marked and associated with such a 
strong and close bite that it becomes practically useless 
to fit the patient with artificial dentures, which wguld 
neither bo comfortable nor useful under the circumstances, 
jrroo^^s worn in the upper incisors will serve to show the 
lecessity of securing a true impression of the tips of the 
ower incisors (without lengthening), and at least some 



AIDS TO DENT^f. SlfR^ERY 

their anterior surfaces, if the models are to be accurately 
articulated. 

Abrasion is caused by the mastication of hard foodi^or 
food cofitaining <^rit, by the rubbing of artiftcial j)lates, 
and the use of hard tooth-brushes and gritty powder. In 
many cases a slight acidity of the oral fluids appears to 
greatly increase the rapidity of the process. Irregularity 
of the teeth will lead to some being much more worn than 
others, •.md the tooth-brush is oftep used with greater 
vigour on some parts of Ijie mouth than on others. The 
holding between the teeth of tobacco-pipes,^ especially 
rough clay pipes, and of nails, as is the habit of s^'.nc boot- 
makers, carpet-layers, and other workers, the tearing open 
of cartridges with the teeth, and the biting off of threads, 
all lead to the abrasion, and sometimes fracture, of 
teeth, and such wear ma,vks are sometimes diagnostic 
of the worker’s occupation. 

Treatment, when required, will consist in the pro- 
hibition of the abnormal food or habit, and replacing the 
lost parts with fillings or crowns. Merc sensitiveness of 
the dentine may be treated by caustics or removal of the 

pulp. 

Dislocation of fully formed teeth may be partial or 
complete. In the former case the tooth should be replaced, 
and also any broken alveolus ; some form of splint should 
be applied, and great attention given to the cleanliness of 
the mouth ; healing is generally rapid. If the tooth has 
come right out, it should, if clean, be at once replaced and 
held with a splint, when healing will occur as before, and 
the pulp probably regain its vitality. If not replaced at 
once, or if dirty, it should be cleaned, the pulp removed, 
and the canal filled, and, after removal of the clotii*from 
the socket, be replaced as before ; it will probably become 
fairly firm. Septic inflammation of the socket is the 
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chief hindrance to reunion.. Replanted teetli are very 
liable to chronic periodontitis and absorption of the root. 

♦Incompletely calcified teeth are sometimes driven down 
on teethe oulcifying part, or bent at an Jj<ngle witji it, and 
remain permanently so deformed. A too vigorous attempt 
to extract buried temporary molar roots, or a heavy blow 
on the temporary tecith, may bring about this accident. 
Such dilacerated teeth are often -#^low to erupt, appear 
in abnormal positioijs, and arc extremely ditticu^ or even 
impossible to regulate. ^ 

Fr^ctlU'e of the teeth. Teeth may be fractured by a 
direct biiow or from forcible impact with other teeth, or 
with hard particles of food. Teeth weakened by caries or 
absorption may be fractured by very slight pressure. 
The fracture of the teeth during the attempt to extraef 
them is dealt with els(^where.^ 

The fracture may only be a crack in the enamel, which 
will not require any treatment, though it may cause dis- 
coloration later on. 

A portion of the enamel may be chipped off, and the 
Siting of cotton threads is very likely to cause such an 
accident, especially "in slightly worn teeth. l^olishing 
and rounding the fractured surface is usually all that is 
required. 

A part of the dentine also may have gone, without 
exposing the pulp, in which case there is generally con- 
siderable hyperiemia of the pulp and periosteum, with 
increased sensitiveness of the dentine. The tooth and 
mouth must be treated as for concussion, and the exposed 
tender surface of dentine should, if possible, be protected 
by some temporary dressing, or cauterized with* zinc 
chloride or pure carbolic. When the acute symptoms 
have subsided, means should be taken to ensure that the 
fraetured surface shall be^kept clean, especially if it run^ 
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np to or under the gum. It«jnay be possible to lessen the 
defect by shaping the tooth with a polfehing-stone, or 
restoring the part with a filling or crown. 

The fnficture \i\fy expose the pulp. If the ^ooth is not 
fully formed, an attempt may be made to preserve the 
pulp alive by capping it — a Very diflicult operation, as a 
rule— in order that growth may bo completed. If this is 
impossible, the chance^ of crowning the root successfully 
decrease!^ inversely with the length of the root. If it is 
thought that the neighbouring teeth will close the space 
without much tilting or deformity, the tooth should be 
removed. If it is decided to fill the gap with an ^^tificial 
tooth, means must be taken to ensure the space being 
kept fully open. 

When the root is complete, the pulp should be removed, 
the root dressed, and, as soon as the inflammation has 
subsided, crowning should be resorted to, the utmost care 
being taken to ensure a close fit, and no overlap or 
irregularity where food might lodge at the joint. Or the 
root may be extracted, if only a slight irregularity will 
result. In upper incisors the line of fracture often extends 
from just free of the gum margin ill front to a variable 
distance below it behind, very greatly increasing the diffi- 
culty of exactly adapting a crown, and the liability to 
chronic periodontitis. In such cases it is sometimes 
possible to use the fractured portion as a crown by hollow- 
ing out the pulp cavity and firmly fixing a stout pin into 
it. The tissue should be kept from growing over the 
root while the crown is being prepared by some non- 
irritating aseptic dressing. 

Fracture of the root entirely below the gum margin is 
sometimes difficult to diagnose. If the parts can«*ibe 
kept in undisturbed apposition and septic infection of 
the pulp avoided, union may t^ike place by the forma- 
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lion ot a rougn soconaary rjcntinc and tho addition oi 
cementum. • 

Jjongitudinal fraoture of the teeth or roots, such as 
may to catJsed by biting on a small ha^d substswice iin- 
^expectedly, or by cutting off teeth with CMitting forceps 
without previously making sufhciently deep grooves, is 
seldom treated with good success, as, although by means 
of a well-fitting collar tho parts i*ay be held together, 
absorption or caries ysually soon destroys the roo4. 

In the treatment of root canals injuries may be in 
dieted^ TJio most common one is the pushing of septic 
matter*4hrougli the apical foramen by careless mani- 
pulation. ^’ho result will be a septic periodontitis (see p. 69). 
Aseptic material, air, drugs, and clean instruments may 
also be pushed through, but usually only result in sharp 
pain of short duration and quj^ck healing ; but if the drug 
be a very powerful one, such as arsenic, or if there be 
septic intlainmation about the neck of the tooth, the peri- 
odontitis may be very severe, and cause the loss of a tooth. 
If the foreign body is not removed, and though clean is 
sharp or rough_, it may irritate the tissues and cause the 
formation of an absof-beiit organ, wliich usually erodes 
away the tooth much faster than tho foreign body, ayd so 
after a long period of uneasiness and loosening tho crown 
of the tooth finally drops out. 

A hole may by accident be drilled in the side or apex 
of the root, and the periosteum wounded. Such an acci- 
dent very much imperils the retention of the root, and 
requires very neat and careful treatment to avoid per- 
sistent periodontitis. Immediately the injury is discovered 
the root should be most thoroughly cleansed with a warm, 
non-iiritant, but efficient antiseptic, the bleeding allowed to 
cease, and then a careful examination made. If the sur- 
rounding dentine is soft, the root very thin, or septic 
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periodontitis present, it is tprobably useless to try and 
save it, and extraction is the best treatmeiU. If the peri- 
osteum is healthy, and enough sound dentine remainsijbo 
carry a •irown or^illing without any large exposure of the 
periosteum, an attempt should be made to save the root. 
Complete the cleansing of tlie root, gently wash away the 
blood-clot till only a very thin layer remains, cap this 
as you would an exposed pulp with some aseptic, non- 
absorbext, non-irritant, permanent material, whicli exactly 
fits without pressing the sjirface, and will protect it from 
further mechanical injury. Soft gutta-percha* artificial 
dentine, osteo, and iodoform wax have all been ui-;bd with 
success. After capping it is wise to wait a few days before 
completing the operation, for fear of failure, and precau- 
tions should be taken to prevent heavy pressure on the 
tooth or septic infection of {ho periosteum. 

Foreign bodies, especially Morey drills, may become 
impacted in a root canal. This is generally the result of 
trying to enlarge a root canal without first obtaining a 
direct access to it in the line of its longitudinal axis in the 
proper way. By enlarging the canal with a trephine or 
drill it may be possible to seize add twist out the drill- 
head . wiuh narrow forceps or special clutches, or steel 
instruments can be partly destroyed with iodine and then 
removed. Failing to loosen the instrument, an attempt 
shoiild be made to render it and the root aseptic, after 
which, if successful, the root may bo filled ; but if unsuc- 
cessful the tooth will have to be extracted. 

Erosion. — In erosion wide, open, not undercut cavities, 
with hard, white, smooth floors, arc formed on the teeth, 
usually on exposed parts, accompanied by the formation 
of a translucent zone and patches of secondary dei^line. 
^ain may or may not be present. These cavities are due 
to friction from the tooth-brusb and powder. The patient. 
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should be instructed to use, a powder free from grit, but 
on no account %honld the vigorous cleansing be checked. 

kept clean these cavities deepen very slowly, remain 
harc^and iree from tenderness or decay^but if allowed to 
get slightly unclean they (piickly become tender and sensi- 
tive to cold. By filling one such cavity llie tooth-brush 
may be prevented from effectually cleansing neighbouring 
cavities and these will at once go wrong. It is therefore 
better to leave thes(^ cavities alone so long as tl^e patient 
effectually cleanses them, but jf one has to be filled then 
the neiglibours should be also restored to contour. 

•• 

DISEASES OF THE PULP. 

The pulp of a tooth may be congenitally deforme^ 
when the tooth-germ is aberrant in growth, but such con- 
ditions are treated of under, the heading of Odontomes 
(p. 3B), or of Dilaceration (p. 155). Nevertheless, minor de- 
formities of the pul[), associated with insulliciont external 
deformity of the tooth to be classed as an odontoine, or 
,even to cause clinical syinptoms, do exist. In several 
cases of enamel nodules that have been examined there 
has been some extension of the pulp towards the nodules ; 
in three cases an enamel nodule projected int5 tl)p pulp 
cavity. The pulp may also be much obstructed by masses 
of pulp-stones and irregular dentine from irregularities of 
growth during development. 

Degenerations of the Pulp.— The pulps of old teeth 
and pulps that have been injured by chronic inflamma- 
tion may degenerate. Changes in the circulation in the 
peridental membrane will often cause secondary changes 
in the dental pulp. They may undergo fatty degenera- 
tioflj the cells and tissues being gradually converted into 
fat ; or fibrous degeneration, the cells of the part disaj:^ 
pearing, and nothing but Hhe fibrous element remaining ; 
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or calcareous dHf;en(ir.‘ition,»which term has been made 
to include both infiltratiori of a de^'onerstted pulp with 
lime salts, and also the formation of pulp-stones and 
secondaivy denti^.e within the pulp. Pulp-seones start 
either from little masses of calcoglobulin, which are 
sometimes found in normal young pulps, or around some 
small foreign body, and are built up layer by layer till 
they almost fill the pn^’p cavity When examined under 
a microsa:)pe this layer-like arrangement is readily seen. 
Pulp-stones are often found in the teeth of young gouty 
patients. 

Degeneration, when unaccompanied by infiaimiation, 
leads to the gradual loss of sensibility of the pulp. Pulp- 
stones sometimes cause acute pain, and very greatly 
increase the pain caused by a pulpitis, such as follows the 
application of arsenic; they^Jilso prevent the penetration 
of the arsenic, so that an amcsthetic is required in order 
to remove such pulps. 

There are no new growths or tumours found in the pulp. 

Active hyperaemia of the pulp is usually accorded a 
separate description in dental textbooks, for no very 
obvious reason, as it is only an early stage of inflamma- 
tion. Passive hyperaemia will bo described under 
chronic inflammation. 

Active hyperaemia is a condition of increased blood- 
supply from dilatation of the arterioles. 

It is produced by any source of irritation great enough 
to injure the vessels^ and yet not enough to cause inflam- 
mation, such as pulp-stones, concussion, thermal changes, 
or the irritation of the dentinal fibrils by attrition, erosion, 
caries, drugs, sweet or salt substances— recession of the 
gum predisposing to it very much, .as also will fe^le 
health, gout, and a very nervous constitution. 

The pathological conditions iound are usually trans- 
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lucent zones in the dentine, jpatches of secondary dentine 
and a pulp witfl irregularly dilated vessels and proliferat 
ing cells. After a while degenerative changes occur. 

Tl^c synfjotoins consist of luarhed ten(I|prness, j^roducin^ 
acute transitt)ry pain when irritated, by which it may bt 
diagnosed from inflammation, in which tlie pain is more 
lasting. The di ntine may be far more .sensitive anc 
tender to excavation than usual. • 

The prognosis is iv^ually good, as little daniagt^has beer 
done. ^ 

Trejitm«^nt consists in ))rotecting tlie pulp from irrita- 
tion, e^liier by covering the (‘xposed part with a non- 
irritant and non conducting filling, or by destroying the 
vitality of the fibrils with caustics, so that smisations are 
less readily conveyed to tlie pulp. If caries exists, the 
carious tissue must first be Removed, and in order tc 
reduce the tenderness sufViciently for the patient to permit 
this to be done, after removing as mucli caries as possible, 
the use of a temporary dres.sing over the remaining dried 
carious dentine for a few da\s is \ery useful; a mixture 
of Fletcher’s artificial dentine, carbolic acid, and cotton- 
'wool is very effective. The use of an alkali, such as 
liydrato of magnesia, alternately with an antiseptic n^outh- 
wash will also often be of use in temporarily cliecking the 
disease and reducing the tenderness of shallow cervical 
cavities. At the same tim(‘, an attempt to relieve the 
congestion of the pulp by means of counter-irritants to the 
gum, a saline purgative, and attention to any general ill- 
health should be made, and particular attention ixmst be 
paid to the thorough cleanliness of the interdental spaces 
and gum margins of the affected and neighbouring teeth. 
If tifte hyperaunic condition does not rapidly improve, 
the pulp should be exposed under an ana-sthetic, removed,, 
and the roots filled. 
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INFLAMMATION OF THE FULP, 

< 

Acute inflammation may be either simple or, mutli 
more commonly, infective. 

It is caused by wounds, exposure of the dentinal fibrils 
to irritation, arsenic, pulp-stones, caries, infection from the 
mouth or via the periosteum. 

The resulting changes may be localized to one part or 
spread tlSroughout the pnlp. The usi^al dilatation of the 
vessels, exudation, stasis,^ and proliferation of the cells 
takes place, but resolution seldom occurs even- when the 
irritation is removed, because the pulp cells are v€*'’y deli- 
cate and are tightly enclosed. The exudation of hiemo- 
globin is apt to stain the dentine and darken the tooth. 
Organization will be spoken of under chronic inflamma- 
tion. In the case of an aQ’ite localized inflammation of 
the pulp due to an exposure of the pulp by a clean drill or 
a fracture of the tooth, the pain is very acute at the 
moment, but may (jiiickly subside, and if care is taken to 
prevent infection recovery is to be expected. 

When capping the pulp let the bleeding cease, wash 
away all but a very thin layer of the clot with some warm 
non-ijTitknt antiseptic, and then cover with some close- 
fitting, aseptic, non-irritant, non-conducting, permanent 
material, which must be fluid enough to fit exactly without 
pressure, and yet set hard enough to prevent pressure from 
the subsequent felling. 

Capping a pulp exposed by caries is far less likely to 
be permanently successful, as more extensive damage has 
been done, and instead of a healthy pulp there are only 
scar* tissue and irregular patches of secondary dentine ; 
also such exposures are often much wider than they a^ear 
to be, and are very difficult to effectually disinfect. 

Suppuration is by far the commonest termination of 
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acute pulpitis, and may occuig on the surface as an ulc^r, 
or as a nuiiiber^f small abscesses, and gradually destroy 
th^ whole pulp. Gangrene may also happen cither as a 
result of virulent infection, or from strjngulatio#! of the 
apical veins and consequent stoppage of the circulation. 

The symptoms of pulpitis*are severe, intermittent, un- 
localized (hence often called neuralgic), lancinating pain, 
lasting from a few minutes to sev^iral hours, worse after 
exertion, masticatioij, or lying down ; great tenderness to 
light pressure on the exposed pylp, to heat, aiid sometimes 
to cold, that the tooth is usually avoided when 
inastic*^ng. 

Treatment consists in removing the pulj) and solidly 
filling the root. Temporary rtdief may sometimes be 
obtained by the application of carbolic, oil of cloves, 
brandy, or cocaine, and a li^ht dressing, (’apping has 
been described above. In cases where rtnioval of the 
pulp is not practicable, if aseptic it may be ‘ mummified ’ 
and left, and in some cases a septic pulp may be, by fre- 
quent disinfectant dressings, rendered sullicic'ntly aseptic 
to be ‘ mummified,’ but such practice is always to be 
avoided, because of its uncertainty and the liability to 
future infection via the crown or the peridental mombrane. 
Teeth that have become darkened by hiemoglobin sliould 
be bleached as quickly as possible. 

Chronic inflammation is less severe in type and slower 
in terminating. Passive hypenemia is indistinguishable 
from slight chronic inflammation. 

It is due to a lesser degree of irritation, more prolonged, 
and predisposing general causes of inflammation are 
usually more noticeable. ^ 

TI»c vessels remain in a dilated condition with a slow 
flow of blood, exudation is less, proliferation of tissues 
more, and degenerations tye common. Kesolution does 



04 AIDS TO DENT^Ai. SL^MGERY 

net occur. Organization "is more common than with 
acute inflammation, and jisually takes thcf form of a patch 
of adventitious or secondary dentine opposite the sou*ce 
of irritation. 'J/ais new dentine will vary chaj;acter 
with the age of the pulp and severity of the inflammation, 
and may be fibrillar_, hyaline, areolar, or totally irregular 
in structure. Or, on the other hand, cells may be formed 
that will absorb the tontine, and greatly enlarge the pulp 
cavity. « Oj* a mass of granulation tj.ssue may be formed, 
and project into the cavity as a polypus of the pulp, 
which, when old, becomes very librous at the no^k, and 
frequently ulcerated on the sinface, where ini^sses of 
endothelial cells may be found. 

^ Suppuration is a still commoner termination of chronic 
inflammation, and usually occurs as a slow progressive’ 
ulceration. 

Of course, dilTercmt changes may be going on at the 
same time in diflerent parts of the pulp, or at the same 
place at different times, so that, for instance, a pulp with 
a polypus projecting into the carious cavit}^ may show an 
enlargement of the apical foramen, and the formation 
of several ‘ vascular canals.’ Or a section might show 
tViat , the’ pulp cavity had at one time been enlarged, and 
later filled up with secondary dentine. 

The pain from chronic pulpitis may be nil, or of much 
less severity than when acute, but at times it is dull and 
continuous, though unlocalized ; the tenderness also may 
be much less, though heat will usually bring on pain. 
Hubacute attacks often occur during chronic inflammation, 
with accompanying severer symptoms ; also a certain 
amount of periodontitis often complicates the diagnosis. 

Polypi of the pulp are not sensitive unless the peckicle is 
pulled or crushed into the pulp, and they do not bleed 
readily. <• 
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Chronically inflamed pulps, 4f giving any pain, should 
be removed, andTthe roots solidlj filled. If calcification 
ha# closed the root canals so that they cannot be cleaned 
(the gmals %re never totally blocked), tjeanse tile pulp 
chamber as far as possible, jyjply a strong disinfectant 
dressing for a few days, and, if all remains comfortable 
and free from odour, ‘ mummification ' may bo done with 
every prospect of success. Great caJfe must bo exorcised 
in treating teeth viith enlarged apical foraiirtna or 
* vascular canals ’ not to irritate the periosteum, which 
in all sych cases is also inflamed. Chronically inflamed, 
almost f\fposed pulps that only occasionally give trouble, 
but are often very tender, may, if very gently treated by 
partial removal of caries and the use of temporary 
antiseptic dressings, be so far improved that organization 
will take place, and the ca^jty eventually be soundly 
filled. 


DISEASES OF THE PERIOSTEUM. 

Oongenital malformations of the periosteum are few. 
Follicular odontomes might be counted as such, and the 
persistence of parts of the enamel organ, as the sS.c#lled 

glands of Serres. 

Fibromata or epulides usually arise from the dental 
periosteum, but will be described with tumours of the 
gum (see p. 98) and myeloid sarcomata (see p. 111). 

Dental cysts are produced by the irritation of the 
periosteum by septic matter from dead teeth causing 
growth of the glands of Serres. First there is an ordinary 
chronic inflammation and a formation of granulation 
tisBU?'; then the epithelial cells proliferate, those on the 
surface of the mass forming long outgrowths. At thi^ 
stage the mass of epithelial %ells and granulation tissue is 

5 
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jpoken of as an epithelial yoot tumour. Later degenera- 
ion of the cells in tlio- centre takes place, to form an 
albuminous fluid containing much cholcstcrinc, ain5 so 
jhe dci>ital cyst^^s produced. This process cOntinues, and 
rjuito a large cyst with fluid contents, and lined internally 
with degenerating epithelium, then growing ejnthelium, 
and outermost of all granulation tissue, may be found. 
The bony parts aroifiid will be absorbed t)n the inner side 
by rar^Vyi ng osteitis, and built up- on the outer side by 
osteoplastic periostitis, f"o that the bone appears to bo 
expanded. Usually, after a while, the raref^>ing exceeds 
tlie building up, and so the bony wall is perforate. 

Such a cyst will cause no pain, heat, nor redness of the 
parts, but will slowly increase in size, presenting fit first 
a hard rounded outline (liable to be mistaken for an 
osteoma, though the laUer are irregular, and usually 
multiple) ; then a larger swelling with bony walls so thin 
that they can be bent by moderate pressure, and give a 
sensation like the crackling of an egg-shell ; and later 
still having no bony wall, so that fluctuation eaii be easily 
felt. When they have reached a large size, it is very 
common for dental cysts to become infected, inflamed, 
and* suppurate. There always is, or has been, a septic 
root close by. The cyst may spread into the antrum, 
pushing the mucous membrane before it. 

Treatment consists in removing a large part of the 
walls, properly draining the cavity, and allowing it to 
heal up from the bottom. 

Epithelioma sometimes commences in the dental 
periosteum. 



^RldDONTlTIS 67 

INFLAMli^TION OF THE PERIDENTAL 
MEMBRANE. 

Infl^iiHinaiion of the peridental tissues, periodontitis, 
includes a p^reat variety of clinical conditions, such as 
exostosis, pyorrhoea alveolaris, necrosis of the jaw, 
alveolar abscess, f^uinboil, and recession of the gums, and 
is intimately connected with gingwitis and stomatitis, 
it is thus very ditl^cult to describe in an insdructive 
manner. It will be attempted tg arrange the facts under 
the headings of letiology, pathological anatomy, symptoms, 
diagnosAi^ prognosis, and treatment of simple periodontitis, 
and then describe the periodontitis due to specific drugs 
and germs separately. 


Etiology. 

• 

The actual causes of periodontitis may be classified as . 

Traumatic, such as blows, wounds, over use, pressure 
of ill-fitting plates or clasps, too rapid regulation or 
separation of the teeth ; impaction of one tooth against 
the rout of another ; irritation from a rough cervical edge 
of a filling ; accumulation of food between teeth ; too 
\ igorous use of a tooth-brush, cane, tooth-pick, ^r §ilk ; 
the lodgment of loose tooth-brush bristles, fish-bones, or 
rubber bands ; careless application of clamps, or slipping 
of excavators, etc. ; the escape of arsenic, caustic potash, 
or zinc chloride on to the tissues ; the presence of tartar ; 
the passage of an instrument through the side or end of a 
root canal, or forcing of the pulp canal contents or irritant 
drugs through the apical foramen ; the pressure of new 
growths ; and the excretion of drugs such as mercury. 

Inflictive. — Germs may be conveyed to the periosteum 
through the gum, through the apical foramen or accessory 
foramina of the tooth, or bdbrought by the blood, or by 
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,he extension of inflamniji,tion from neighbouring parts. 
The bacteriology of periodontitis is at present very incom- 
plete, but many kinds of germs have been noticed. Urder 
jhe h%ading of ^Infective’ will be placed* periodontitis 
iue to tubercle, syphilis, typhoid, the exanthemata, 
jlcerative stomatitis, cancrum oris, and acute idiopathic 
periostitis. 

The predisposmfi§ causes will include the usual general 
prcdispfpsing causes of inflammatjon that apply to all 
tissues, sucdi as old ag%; venous congestion ; unhealthy 
plood-supply, as in alcoholism, diabetes, load, mercury, 
and iodine poisoning, gout, sapramiia, and sypis^ilis, or in 
albuminuria, ansx'mia, scurvy, and purpura ; also local 
impaired blood or nerve supply ; a previous injury ; cold 
to which the jaws are much exposed ; and a septic con- 
dition of the mouth. It^must be remembered that the 
gingival margin is the most septic part of the mouth ; 
that lead, mercury, and scurvy affect the gums especially, 
and that a tooth once slightly raised in its socket is 
exposed to continual over-pressure. 

Pathology 

WliGn the peridental membrane is inflamed, the blood- 
vessels in it and the surrounding bone and gum become 
dilated, and the rate of the blood-flow increases. If the 
irritation i^ more severe at one part, the flow there will 
slacken, oscillate, and finally stop. At the same time 
there will be an exudation of lymph and leucocytes, and, 
in the most severe cases, of red blood-corpuscles also ; so 
that the periosteum and gum are thickened, red, and soft, 
and under the microscope show a large number of cells 
among the fibres. In the bone, the Haversian tijanals 
contain exuded cells, which are very apt to absorb part of 
the walls, enlarging the cane;.s— a process known as rare- 
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lying osteitis. The normal celk of the part are softened 
or proliferate. 

Tiiese changes may affect only a small part of the 
peridental membrane and bone, or may injolvo thotwhole 
membrane and the tissues for some distance around, 
according to the cause and condition of the parts. 

Should the irritation cease at tliis stage, before the 
vessels of the part are thrombosed, resolution will occur, 
the vessels contracting^, the flow returning to the tiormal 
rate, and the exuded cells and lymjdi being carried off by 
the lymphatics. 

ShoulA^he irritation continue, but only in a mild form, 
or should the vessels have become thrombosed before the 
irritation ceased, organization will take place. Organiza- 
tion may be productive or destructive : the former when 
the irritation is very mild, and the latter when it is more 
stimulating. 

In productive organization the bloodvessels are 
slightly enlarged, the flow little above normal, exudation 
ai^d proliferation not very great. Any layers of lymph 
exuded on to the surface of bone or cementum will 
become impregnated with lime salts, and any cells lying 
in it be surrounded by a new formation of llbn% or 
cementum. The process is spoken of as osteoplastic 
periostitis, sclerosing osteitis, or exostosis, according as 
it occurs on the surface of a bone, in its substance, or on 
the root of a tooth. Very rarely this results in the 
ankylosis of a tooth to the socket. 

In destructive organization the vessels are more 
dilated, the flow accelerated, and the exudation and pro- 
liferation more active. The exuded cells, either as leuco- 
cytes^or as giant or myeloid cells, destroy the normal 
cells of the part, and remove the lime salts, replacing 
them with a mass of granulfltion tissue. This process is 
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Broken of iis rarefying osl^itis when it occurs in bone, 
absorption when it attacjcs the tooth. Th^ small crescentic 
hollows made in the hard tissues by the cells are caKed 

Howsb*p’s lactose. 

In actual practice these two forms of organization 
usually go on side by side, building up and thickening 
tissues just beyond the area of shar]) stimulation, and 
eroding it away and r«;refying it in the centre of irritation ; 
or the processes may alternate at the^ same spot, according 
as the irritation or recovery of the tissues is most pro- 
nounced. When such alternation has resulted in the 
removal of normal cementum and dentine, and,Ater on, 
the filling up of the gap with new, more cellular cemon- 
turn, the process is sometimes spoken of as inostosis. 

One peculiar result of chronic septic irritation of the 
peridental membrane is t|;»e simulation of the so-called 
glands of Serres, epithelial remains of the sheath of Hcrt- 
wig, and the production of a dental cyst (see p. 65). 

Suppuration may occur, either in the form of an 
ulceration spreading from the gum margin, usually known 
as pyorrhoea alveolaris, though this term is now often 
made to include the earlier stages of inflammation of the 
gum^ aitd peridental membrane ; or as an abscess at, or 
near, the apex of the tooth, which is known as an alveolar 
abscess, and, later on, when it has burst and formed 
a sinus on the gum, as a gumboil. 

The process of ulceration is not always called pyor- 
rhoea alveolaris, as, for example, when it is due to the 
action of arsenic escaped on to the gum, or the pressure 
from an elastic band left on a tooth, the term pyorrhoea 
being applied more to the chronic cases, where there is 
no obvious local cause other than the presence of tfrrtar. 
But it will be better to ignore the rather unsatisfactory 
terminology, and to describe process. 
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There is an initial stage of iiyiannnation, wliich may 
slight or severe •followed in the ^former case by more or 
les* protracted stages of inflammation, usually loading to 
a thicjjienin{f of the alveolus on its oi^cr surface, an 
enlargement of the tooth socket by absorption from its 
inner surface, and a general softening and destruction of 
the fibrous tissue of the part and its rejdaceiiient with 
granulation tissue. In the more «apid eases no new 
alveolus is added. IJinally, the cells on the sini>ico are 
destroyed, and ulceration lias commenced. This ulcera- 
tion may spread down on all sides of the tooth equally, 
but usually it does so much more at one place than at 
others, forming deep pockets round the teeth, from which 
pus exudes. These pockets drain badly, and so the septic 
materials are kept in contact with the tissue, and render 
healing very rare, whilst tlicyj3roduco a largo amount of 
infective material, which movements of mastication and 
speech may spn^ad to other tooth. The discharge also 
may enter the stomach, and cause inflanniiation and loss 
of function there, or may enter the circulation through 
absorption by the lymphatics, and set up local or general 
diseases (see p. 1*27). * 

When the process starts at the apex of a tc^btl^ root 
it is usually caused by genus growing through the doat 
pulp tissue, or by a portion of septic matter being driven 
through the apical foramen by the force of mastication, 
the evolution of gas in a closed pulp chamber, or the use 
of instruments. There will be an initial stage of inflam- 
mation extending to a very variable distance around 
according to the severity of the infection and health o 
the tissues ; there may or may not be a period of chronic 
inflfmrnation and organization, during which tissues 
may bo very much altered ; finally, the cells most irri 
tated will die and liquefy ,%ormiiig with the fluid exuda- 
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tipn the liquor puris. At thjs stage a section of an alveolar 
bscess would show the root of the tooth with the pulp dead 
and septic, the dentine unaltered, the ceinentum probacy 
thickened a little distance from the apex ; the tperiosteum 
hypergemic throughout, the more distant parts showing 
increased flow of blood and exudation of lymph and a few 
cells ; nearer the apex, retarded flow and greater exudation ; 
close to the apex, 8tai|is or thrombosis of the vessels, and 
many ejyided and proliferated cells, many of them dead, 
and those in the centre „fluid. The bone also will be 
hypericmic, and show exudation of cells ; far< from the 
irritation the changes will be constructive — an osUiOplastic 
or sclerosing osteitis; nearer the centre the Haversian 
canals will bo enlarged by absorption, as also will be 
'"the inner surface of the socket — a rarefying osteitis. 
Or, as before mentioned, these changes may occur in 
already disorganized or sclerosed tissues, in which case 
destruction is apt to be rapid and widespread. More pus 
is formed by the death of the cells next outside, and so 
the inflammatory zones will spread outwards and the 
abscess enlarge, spreading, as a rule, more rapidly through 
the bone than along the pcriosteiim, until the abscess 
bursts oi«»some surface. 

An abscess, after bursting, may heal up by the restora- 
tion of the circulation in its walls, the growth of granula- 
tion tissue, and final cicatrization. 

But such sound healing is very unlikely to happen, 
because septic matter still remains at the apex of the 
tooth ; or small particles of the bone have necrosed ; or 
the root end has had its periosteum destroyed and the 
cemfentum soaked in septic matter, or has been rendered 
rough by absorption ; also, new germs have entered f Jbm 
the external orifice to keep up the irritation, and, as 
gum recovers more quickly thUn bone, the opening will 
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hoal before the deeper par^s, and thu« prevent proper 
drainage. , ^ 

^ Often, the root having been cleansed inside, healing 
takeji placft, but leaves a certain amount of septic^naterial 
encapsulcd within the bone, which lies dormant whilst 
the individual and the parts are in good health, but 
re-forms an acute abscess whenever the vitality is lowered 
or the parts are injured, as by colj, vibration, over-use, 
etc. This conditioij is known as a chronic gwnboil or 
dental sinus. The root ma^ be normal, or have the 
apex bar^of periosteum, or be partially absorbed ; a little 
neareiflp the neck the cementum is exostosed, the peri- 
osteum has lost its original structure, and is replaced by 
granulation or scar tissue in various stages of destruction ; 
the apical space is enlarged, and the fibro-cicatriciar 
tissue lining its inner surface may bo sufficiently fibrous 
and adherent to the root to come away with it, forming 
the so-called ‘ abscess sac’; the bone has been absorbed to 
enlarge the socket, and small pieces may have necrosed ; 
that left will bo sclerosed and poorly supplied with blood, 
though during an exacerbation it may again undergo rare- 
fying osteitis. The ti^ck or sinus leading to the gum will 
bo, as a rule, tortuous, and lined with granulatidto ^ssue, 
the contraction of the walls causing the inner layers to 
project on the surface as a small pimple. A gumboil 
may oi)en at some distance from the tooth causing it, 
and in old cases the recrudescent abscess may be also far 
enough away from the tooth to cause no discomfort in it. 

An alveolar abscess dees not always burst into the 
labio-dental sulcus ; it is more common for those attached 
to the upper lateral teeth and the palatine roots of moiars 
to burst into the palate. Abscesses on the lower teeth 
also sometimes pierce the inner alveolar plate, and burst 
into the cavum oris, FroiA the lower teeth pus may pass 
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do’Ni 5 nwards tliroiigh the bone, or between the bone and 
its periosteum, and point ^under the chin Tor among the 
fascia^ of the neck, wlicnce it may reach the thorax, an*?! 
may in ^ts course eause the diseases known 'as angina 
liudovichi and mdema of the glottis. 

From a molar tooth the pus may extend along the jaw 
into the pterygoid region, the icmjmro-niandibular articu- 
lation, or massetcr inujscle, and from these may reach the 
brain or e^^r. 

Abscesses from the upper incisors, canines, and ‘the 
palatine roots of molars, may burst into the tJeor of the 
nose, and from almost any of the teeth may reach the 
antrum of Iliglimore, or point on the cheek. Pus may 
also soak backweards, and form a retropharyngeal abscess. 

Lastly, periodontitis luay^torminaie in necrosis of the 
alveolus, the tooth, or even Uie body of the mandible or 
maxilla, when the infection is from a very virulent germ 
or a strong caustic, or the tissues having been weakened 
by previous injury phosphorus or mercury), or the 
patient’s health is much reduced, as after the exan- 
thematous or typhoid fevers. 

Symptoms. 

The local symptoms of periodontitis are pain, at first 
only slight, a more uneasy tenderness, which is tempo- 
rarily relieved by pressure ; later, the tooth becomes too 
tender to bite, and mastication is performed on the other 
side of the mouth: finally, the pain becomes constant, 
heavy, and dull. It is clearly localized; drawing the 
finger along the sulcus, and pressing firmly over the roots 
of the teeth, will elicit a sharp wince when the inflamed 
tooth is reached. When organization is taking plfice, 
this tenderness remains, and the patient is liable to severe 
exacerbations of pain from fneat, shaking the tooth, 
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3xertion, mastication, or any«cause that may increase 4he 
slood-flow to file part; cold, a rule, gives temporary 
••lief. The extraction of the tooth at this stage is very 
apt jio caiiste severe and prolonged after- gain in tlfe socket. 
When suppuration occurs, the pain becomes tlirobbing in 
character and more severe. AVhen the innammation 
starts from the gum margin pain is often absent, and 
there may bo very little tenderness •xcept at the bottom of 
the pockets formed i)y the recession of the gumf at which 
part tenderness is very afpute •whilst the disease is pro- 
gressing, ^ind the ex^)oscd parts of the roots are often very 
sensiti#} to cold, sweet and salt substances, and to touch. 

The increase in heat is not noticeable when the disc'ase 
is confined to the peridental membrane only. ^ 

Swelling, when the inflammation starts at the apex of 
the root, is first shown by the projection of the tooth from 
its socket and its slightly increased mobility ; then a ring 
of gum around the neck of the tooth becomes engorged, 
soft, red, and shiny, and detritus is very apt to collect 
.between it and the tooth ; also, the gum over the root in 
the labio-dental sulcus becomes thickened, velvety, and 
darker in colour, the ‘ health-line ’ disappears, and the 
outline of the roots cannot be felt by rubbing fhc •finger 
along the sulcus. These symptoms will usually be present 
when organization is in progress, and a definite but 
sharply limited movement of the tooth can bo effected 
with the fingers, which by no means promises an easy 
extraction. The alveolus may be thickened, and it is 
almost ccrtfiin that the numerous, irregular, bony promi- 
nences found on the alveolar processes spoken of as tony 
exostoses are due to chronic osteoplastic periostitis, having 
its^rigin in the peridental membrane. Also, in the upper 
jaw a large fibrous thick^ing of the gum over the inne* 
surface of the tuberosity is the frequent result of chronic 
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ymphangitis, having its origin in a septic condition of 
premolar and molar roots. Rarely, as the result of 
treatment of a dead root, a very rapidly formed, diffuse! 
3oft, painless swelling of the gums occurs, and, R the gum 
,8 kept clean, as rapidly goes, When suppuration takes 
fface, a very widespread reflex hyperaemia may quickly 
nffect the gums and check, causing groat swelling and 
•edness ; or there mayibe no noticeable increase until the 
JUS has pei*forated the alveolar plate, v^hen, together with 
1 sudden decrease in the piwn, a rapidly growing, rounded 
swelling may form near the apex of the tooth aiid bulge 
jhe reddened mucous membrane, so as to obliterate the 
abio' dental sulcus, and soon after a diffuse redness of the 
2 }ieek follows. 

On the bursting of the abscess the swelling rapidly 
subsides. When a sinus e’usts, the swelling is more 
imited. In some old-standing cases the swelling may 
jccur some distance from the originating tooth, and not 
mvolve it at all. 

When the inflammation commences at the gum margin 
jhere is swelling and redness of the gum, at first soft and 
compressible, but as time goes on becoming firm and 
3olid. . It may form little tags of gum, projecting up 
jetween the teeth, and easily drawn away from them, or 
orm a hard raised margin^ or project into carious 
cavities as a pedunculated mass, called a polypus of the 
5 um (see p. 98). The alveolar margin may be thickened 
jr ^lipped.' As the process sicreads or becomes more 
severe the periosteum is destroyed, the alveolus absorbed 
^rom the inner side and eventually destroyed, and the 
gum recedes. 

The tooth becomes functionless, because the patient'ls 
afraid to bite on it, and sometimes it is too loose to do any 

work. 
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The lymphatic glands the submaxillary regioi^ are 

enlarged and tender, ^ 

The general symptoms may bo inappreciable, or the 
pain and* sleeplessness may greatly reduce tljc patientfi 
and when suppuration occurs there may be actual fever, 
preceded by a rigor. 

From the long-continued suppuration of pyorrhoea and 
chronic abscess many general# diseases may arise 
(see p. 127). 


Diagnosis. 

InUtiiiimation of tlie peridental membrane must be 
diagnosed from inhainnuition of the tooth pulp. The 
dull, constant, localized character of the pain, the tend^- 
neas of the tooth to pressure on the crown and over the 
root, and the swelling and^ redness of the gum around 
the neck, are the principal signs distinguishing it from the 
latter condition. It is, of course, possible to have both 
conditions present in the same tooth, and when there are 
several teeth presenting sigjis of pulpitis and periodontitis 
it is necessary to diagnose from which the pain proceeds. 
Sharp stabs of pain, lasting from a few seconds to an 
hour, are probably from a pulp, though idjedie-poiiit 
absorption and exostosis may closely simulate it. A pain- 
ful periodontitis will certainly cause tenderness to pressure, 
and probably to lioat. Of the two, a pulpitis is far more 
likely to give pain than a periodontitis. The patients’ 
diagnosis must not be relied on, as they often attribute a 
pulp pain to the most damaged tooth, for no other reason 
than that it is damaged. ^ 

It is also necessary to diagnose the extent and severity 
of the periodontitis, the colour and appearance of the 
swelling, the amount of recession of the gum, the loo£[^- 
ness and tenderness of trie tooth to pressure, the softness 
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or ^lardness of the swellings, the depth of the pockets 
around the teeth, the amount of ]jus that can be squeezed 
out ; the heat of the parts, the character of the pain, and 
history o( the casc^ must all bo considered, and the nun^ber 
of teeth affected must be ascertained. 

Lastly, the cause of the condition and age and health of 
the patient should b(' inv^estigated before a safe prognosis 
and trcatiucnt can be gi ven. 

Prognosis. 

Tiaving evainined the case thoroughly by inspection, 
palpation, and inquiry as to the history, the ^dentist 
ought to try to form an opinion as to the probable course 
tlie disease will run. d’lie amount of damage done and 
tlie duration of the disease will be a large factor. An old 
guni})oil or pyorrluea is verj hard to cure, but may run 
a long and almost painless course. Lxostosis and absorp- 
tion are permanent injuries, which may be checked, but 
never cured. The age and health of a p.atient have a 
great influence, tissues in youth recovering more readily 
than in old or middle age. Also the cleanliness of the 
mouth and the patient’s willingnesil to help the operator 
are very important. The actual and predisposing causes 
of the trouble must be considered, as some are and some 
are not curable. It is very important also to remember 
the risks the patient is exposed to by the maintenance of 
a septic condition about the mouth. 

Treatment. 

Preventive treatment is the -first to be considered, and 
has already been dealt with in the chapter on the hygiene 
of the mouth ; but special stress may here be laid 't)n 
the necessity of properly shaping and perfectly finishing 
flings and crowns, so as to preVent the accumulation of 
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food and tlie irritation of gums between the teeg^h ; 
of keeping th^ teeth free fre^n tartar and of treating 
gingivitis early ; of making plates and clasps fit well, and 
of f^t onccitreating all sources of infection, suchias septic* 
roots and carious cavities. Regulation and separation of 
the teeth should not be done too ra})idly or irregularly. 
Arsenic and other irritant drugs must be carefully applied 
and safely guarded. Weak teetli* must not be roughly 
handled or exposed, to abnormal pressure, an^ in root- 
canal cleansing great care niiist be taken not to push 
matter through the apical foramen or side of tlie root. 
The ntffcks of teeth should be carefully cleansed before 
applying ligatures or clamps, b^xposure to lead, phos- 
phorus, or mercury should be avoided, or, if unavoidably, 
the mouth should be rendered healthy previously. 

Curative treatment nia^y be divided into local and 
general for convenience of description. 

Local treatment consists in the removal of the cause of 
irritation, relief of congestion, and of drainage when pus 
is present, proper cleansing of the mouth, and provision 
of rest for the part. 

When the disease !s in the earlier stage ot inflamma- 
tion, or undergoing organization^ removal of tlfh iui’itant, 
cleansing of the mouth, relieving of undue pressure, and 
the application of counter-irritants, such as moderate heat, 
li(pior iodi fortis, or capsicum plasters, will be the best 
measures, and will probably cure a commencing perio- 
dontitis, but are of far less eflicacy for absorption or 
exostosis, because in them the removal of the cause is so 
much more diflicult, and the circulation in the parts^ has 
been so altered. In fact, when such conditions cause much 
paffi extraction of the teeth is advisable. 

Alveolar abscess may.sometimes be prevented by th<^ 
timely treatment of the iJreceding periodontitis. When 
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recently formed a cure may be effected by carefully sup- 
porting the tooth with wedges of artificial dentine and 
3otton-wool to prevent the pain caused by handling ft, 
opening 'up and cjeaning the cavity, enlarging the entrance 
to the pulp cavity, and cleansing that also, then with 
small wisps of wool absorbing all the discharge from the 
root. If this can be done at one sitting it is best to dis- 
infect and at once filf the root ; if there still remains an 
oxudatiorl, an absorbent antiseptic di*essing should be 
inserted and sealed in for* a day, and repeated until the 
discharge ceases, when the root may be filled. lY the root 
canals cannot be cleansed thoroughly, absorbent afiftiseptic 
dressings maybe applied to the pulp cavity, and frequently 
Veuewod ; but the prospect of success is far less, and root- 
filling should be postponed till the tooth has become firm, 
comfortable, and free from odour. If the abscess is an 
Old one, the chance of complete cure by ordinary means 
is slight ; but careful treatment often results in the 
temporary cure of the abscess and the formation of a 
painless, or only occasionally tender, sinus, the tooth 
being quite useful at most times. 

The only way to ensure a complete cure of an 
establ’shed abscess is to cleanse the mouth and extract 
the tooth. The tooth may sometimes be saved if you 
cleanse and fill the root canals, and then make an incision 
through the gum over the apex of the root, turn back 
the gum-flaps, trephine or gouge away the alveolus till the 
abscess cavity is reached, evacuate the pus and any 
debris, smooth the root if rough, and daily pack with 
iodoform gauze until the space is filled up with healthy 
granulation tissue. 

Short of such radical cure much may be done to improve 
matters. If a sinus exist and-is open, cleansing the root 
canal and injecting liquor hydrogenii peroxidi through it 



'Periodontitis si 

into the abscess and out at the sinus, and imiiiediatejy 
filling the roots, may produce a^ompleto cure, or leave a 
cotnfortable tootli and a painless sinus. Or the root may 
be cleansed* and filled, and the abscess cj)cnod oMternally 
into the sulcus, drained, aijd encouraged to heal by 
granulations. AVhen the root cannot be cleansed, all the 
debris that can be got away should bo removed, and 
absorbent antiseptic dressings usedf changing them as 
often as they become* saturated witli discharge, ^ly using 
volatile penetrating antiseptics* such treatment may in 
time tcmpt)rarily or permanently cure the abscess. 

In nd^locted cases, where the abscess has spread or 
burst outside the mouth, the dentist should make a very 
full examination of the oral conditions, and at once refer 
the patient to a surgeon, to whom the dentist should 
submit full particulars as to tl^ conditions ho has found, 
and an offer to assist in any operation that may be 
necessary. 

An abscess that is threatening to burst on the face 
should at once have tlio dental cause removed, and 
efficient drainage provided via the mouth. If this can bo 
done, then the external surface should be carefully 
cleansed, disinfected, and covered with an antiseptic^non- 
irritaiit dressing until the risk of an external scar is over. 
If not, the skin should be cleansed as before, and the 
abscess at once opened externally by a suitable incision, 
and a large absorbent antiseptic dressing and proper 
drainage provided. 

It is useless and cruel to lance the gum over an alveolar 
abscess that has not yet penetrated the alveolar pljite, 
unless the bone be also trephined ; and in such cases it is 
usually better to induce the abscess to point on the gum by 
the local application of warmth, which is also comforting* 

Whilst using such treatment, the mouth generally 
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8|?ould be cleansed, especial cfiro being directed to cleans- 
ing and making smooth J^lie exterior of tlie teeth and the 
gum surronnding the area of acute inllammation V a 
cleansing antiHj;ptic iiiouth-wasli should bA presejnbed, 
the bite on the tender toeJ.h relieved, and a dressing ol 
liquor iodi fortis applied. 

Pyorrhoea alveolaris is a very ditlicult ilisease to cure. 
In order to succee<?’, all sources of irritation must be 
romov(K<l from the pockets formed about the teeth, fresh 
irritants must be prevented from entering, good drainage 
must be provided to remove any discliarge : oftcfii a general 
toxiemia has to be cured, and an improved circu^a.tion be 
induced in a badly damaged and scarred tissue, in order to 
^form a lasting cicatrix. The moutli must be made clean 
and cleanable. The diiViculty is increased from the fact 
that tlie disease is usually, almost painless, while treat- 
ment is painful and long. The patient lias acquired bad 
habits of insutheiently using or cleansing the teeth ; the 
penalty of loss of the teeth is remote, and the general 
toxa3mia attributable to other causes. 

The whole mouth should be carefully cleansed, 
and the patient fully instructed flow to keep it clean, 
and <.jmpressed with the absolute importance of con- 
tinued tlioroughncss in this respect. All carious cavities 
must be tilled, rough edges of lillings smoothed, ill-fitting 
pivots, crowns, or bridges removed, all septic roots and 
hopelessly loose teeth extracted, all tartar taken away, 
and the teeth made quite smooth. It is unwise to wound 
the gums until the septic condition has 'been much im- 
proved, and as the treatment will require numerous visits, 
it is best to do as much as possible without cutting vascular 
parts at first, and to prescribe an astringent antiseptic 
,mouth-wash for regular use ^during the treatment. As 
the cleansing proceeds, the inflammation, swelling, and 
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tenderness will decrease, and ^-ender tliorou^di operatiojj^s 
more easy. 

disease is to sonic extent contagious, and not only 
must, all instruments, brushes and powders, etc., iie care- 
fully guarded against conveying infection, but the patient 
also should bo warned not to kiss or bo kissed by any 
other person or pet animal. The procuring of julecjuate 
drainage is very ditlicult ; massage ml the gums, rubbing 
from the apex of the »oot towards the neck, each4inie the 
mouth is cleansed will much assist drainage and improve 
the circulatton ; deep pockets must be eiliciently opened out ; 
astringo#t lotions and great cleaiilino.ss will, by reducing 
the swelling, help to secure drainage, but sometimes it is 
necessary to cut away a considerable depth of gum before 
eflicient drainage is secured ; this should be done with 
iridectomy scissors and as nefj^ly as possible, as bruising 
and ragged edges cause swelling and blockage. Loose 
teeth may require a temporary splint, and to have the 
bite eased from them. AVhcji the pockets are clean they 
should be well and often Hushed out with hot normal 
saline solution, or a mild soluble antiseptic may be packed 
in and left. 

The patient’s general health should be attciufcd 4o by 
a physician when there is any failure of the normal bodily 
functions — ameniia, rheumatism, gout, syphilis, diabetes, 
etc., being beyond the scope of the dental surgeon. But 
it must not be forgotten that a general loxiemia may he 
the result of inflammation of the mouth, and over and 
above the fullest local treatment it may be possible for a 
short time to improve the patient’s power of resisiancg to 
the toxins by the preparation of an antitoxin from the 
germs found in the mouth, and injecting this into the 
patient. ^ 

Necrosis should be treated by the cleansing of the 
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p^(irt, thorough and frequeijt washing of any dead but un- 
loosened sequestrum, and tlie provision of iiniple drainage. 
As soon as tlio sequestrum is loose it should be rcinoiied, 
and alsD all useless teeth and roots. 

It now remams to describe those cases of periodontitis 
that are due to some specific cause, and therefore run 
a more definite course. 

Periodontitis due^ to the escape of arsenic from a 
dressing may occur. Great care ^should bo taken to 
remove all carious dentvjie from the edges, especially the 
cervical edge, of the cavity ; loose flaps of gum (the com- 
monest cause of difficulty) should be either pa«cted back 
by a preliminary dressing of mastic and wool left in for a 
day or two, or with a pledget of gutta-percha wedged 
between the two teeth, or the gum may be cut away 
or destroyed with causti^. While the arsenic is being 
placed in the cavity, care must be exercised to prevent 
any from sticking to the gum, and also when inserting 
the protective dressing be careful not to displace the 
arsenic. The dressing, when not used to press back an 
excess of gum, or obtain separation of the teeth, should be 
smoothly finished 'off and no overlap allowed, so that free 
draiQag^ between the teeth is possible in case of an escape. 
Arsenic must not bo left too long in a tooth, as it will 
penetrate a thick layer of dentine. A second application 
of arsenic, when the first has failed to completely destroy 
the pulp, should be made, but the cavity should be 
thoroughly prepared first and a wide and fresh exposure 
of the pulp secured ; it must be remembered that arsenic 
may penetrate outwards to the periosteum. The cavity 
should be filled with a neat and smooth-surfaced dressing 
and the gum margin be free of all irritation or obstruction 
to good drainage. When arsenic has escaped on to the 
gum, if the latter is freely exposed to the flow of the 
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saliva, little damage is likely tp happen ; but if it is hejjd 
in contact by Tihe dressing it ^causes an acute, deep, 
sloughing inflammation. The gum becomes tender, red, 
then yellowjiand finally black and much swolleia. The 
bone may be necrosed. Should the arsenic have pene- 
trated through the dentine, or some pathological vascular 
canal or enlarged apical foramen, it will cause a most 
acute sensitiveness of tlie tooth to vib#ation, with or with- 
out other signs of periodontitis, according to the«imount 
of arsenic escaped and the dcgicc of sepsis complicating 
the trouble. When penetrating through the dentine 
slowly it^nay cause complete destruction of the peridental 
membrane, and loss of the tooth, with very little pain. 

Curative treatment consists in gently removing all dead 
tissue, well rinsing the part with hot water, cleansing and 
neatly filling the cavity in the^tooth, prescribing an anti- 
septic mouth- wash, and instructing the patient to keep 
the space between the teeth quite open and free from food. 

If necrosis of the bone has occurred, as soon as the 
dead portion is loose it should be n inoved. In cases of 
penetration through abnormal canals between the pulp 
and the periosteum, vely gently cleanse the roet and fill 
it with a mild antiseptic dressing and a temporary fijjing, 
and wait (usually a few weeks) till the tooth is quite 
comfortable before filling permanently. 

Actinomycosis occasionally occurs, the germs gaining 
entrance through a wound, pyorrluea pocket, or exposed 
pulp. The usual, slow-growing, indurated, painless swelling 
occurs, distending the bone, and eventually bursting on 
the surface and forming sinuses. The diagnosis may be 
made from the slow course, characteristic sinuses, and 
the discovery of the germs in the discharge. Treatment 
consists in the administration of potassium iodide and 
scraping out the sinuses. 
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^ Tliere are sevei^il othni;^ special forms of periodontitis 
which usually end in i^ecrosis of the Jaws, such as in 
syphilis, the periodontitis following the exanthematous 
fevers cind exposure to phosphorus and mercury, acute 
necrosis, and cancrum oris. These are described in the 
chapter on necrosis of the jaw (see p. 112). 

EXTRACTION OF THE TEETH. 

The operation of oxtr^JlCting teeth is such a technical 
matter that it will not be described here,, but many 
matters appertaining to it can be profitably disk;?ussed in 
this book. 

It is of great importance that the student shall have 
an exact anatomical knowledge of the shape, structure, 
relations, and common abnormalities of the teeth, gums, 
and alveoli. 

He should also know when to extract and when to save 
a tooth, what results will probably follow the operation, 
and what comjdicatjons may arise. 

The principal cause for patients re(piiring to have 
teeth removed is on account of* the pain they give. If 
the j^aifi proceeds from the pulp only, it is always curable, 
and is not a sufiicient re.ason in itself for extraction ; but 
if it comes from the peridental membrane it is not so 
readily cured, and in cases of dental exostosis, needle- 
])oint absorption, advanced pyorrhma, fracture or perfora- 
tion of the root, and rapidly spreading inflammation, if 
remedial treatment is not quickly successful, extraction is 
indicated. 

A septic condition of the root, though not so often 
complained of by the patient, is a more common indica- 
tion for extraction. All scpjiic and useless teeth or roots 
ought to be removed at once, but roots or teeth that are 
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able to be made useful by ti^atment oufjht to be cleansed 
and saved. Te«th which, though still septi(^, are usualfy 
pajpless and useful, must each be* judged individually, and 
the danger 1^ health from possible infection or ptomaine- 
poisoning weighed against their utility teethe patient and 
the probable effects of their extraction. 

Crowding and irregularity of the teeth is often a just 
cause for extracting teeth, both to ciye the crowding and 
prevent the increased liability to caries. ^ 

When artificial teeth have ^ be fitted, it may be wise 
to reinov<i teeth that would otherwise be left, on account 
of the*^ly apjicarance they would cause, the effect they 
might have in displacing other teeth or wounding the 
opposed gum, br the difficulty of fitting a jilato around 
them. • 

On the other hand, it may be very important to retain 
the natural teeth, which bile far more efliciently than 
artificial ones. 

The loss of one tooth ina> very considerably reduce the 

masticating power. 

The articulation may be much altered. The bittMiiay 
be then allowed to ch^e, or, in order to get jiispper masti- 
cation, a new habit of mastication may have to lie Uuirncd. 
An opposing tooth or teeth may he rendered useless, anc. 
degenerative changes set up in them. An abnormal anc. 
troublesome movement, prcNiously jirevented by the tooth, 
may bo now made possible. 

A support to a denture may be lost. 

The appearance niay be altered by the loss of a con- 
spicuous tooth, or by the consp(|uent alteration of the 
contour of the face, from the loss of support to the i^eeh 
ailfi lips, or from the closing of the bite. 

Speech may be affecte^. 

The loss of a tootli mny hpve a r^ood or bad effect Oi 



88 


A1D3 TO DENT A ^ SUEfiERY 

its neighbours. The removal of a carious tooth will 
pievent infection of its neighbour, or e\en permit of a 
superficial caries becoming naturally arrested. TJie 
removal of a tooth loose from pyorrhoea m^y allow the 
neighbours to bv. cured. The loss of a very tender tooth 
will allow the neighbours to be brought into full use again. 

On the other hand, it may deprive the neighbours of 
useful support, may render mastication on that side so 
ineffectual that all ttio biting is done elsewhere, may 
cause a tilting of the teeth so that a good articulation is 
lost, and perhaps a ‘food-trap’ formed. ^ 

The antagonists may be little affected, or i^ndered 
functionlesH, or jircssure may bo applied only to one side 
of them and cause tilting. 

The loss of diseased teeth will have a very beneficial 
effect on the mouth generally, by cleaning it and allowing 
painless mastication ; it niay cure irregularity of the 
teeth, or it may cause it; it may allow the jaws to close 
together unduly, altering the bite and appearance. 

Karly loss of the second temporary molars will 
permit the permanent molars to move forward, and so 
lessen the rQom for the anterior teetli. 

When it has been decided that it is desirable to remove 
a tooiti or teeth, a very careful examination of the 
patient, mouth, and tooth should be made before doing 
the operation. 

The patient’s general health may present features 
that render the shock of sudden pain inadvisable. There 
are many sucli conditions — such as, for instance, advanced 
cardiac disease, the later stages of pregnancy, especially in 
persons with a tendency to abort ; also any condition 
that may give rise to excessive bleeding, from haemophilia 
to menstrual disturbance. Should any such conditions be 
reported to the dental surgeon, it is his duty to obtain the 
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assistance of the practitioner (^f ^(cneral medicine available 
The condition# counter-indicating an ana'sthetic may*be 
Ic^t to the amesthotist. In the ease of nitrous oxide they 
are so few ajid so doubtful that they may bo alniostjrogardod 
as non-existent, provided the stomach b^fairly empty and 
the thyroid gland be not abnormally developed. 

If the mouth is very unclean, it should bo as far as 
possible cleansed before operating. ^ 

The tooth itself^ should be carefully exan^ned, the 
outline of roots ascertained, aryl it may be useful to cut 
away or j^ack back the overlying gum. 

A veiy diflicult and dangerous extraction may some- 
times be rendered eas\ and safe by careful trc'atment 
beforehand, wlflui such is possible. At times it is wise to 
postpone operating till conditions have become more 
feasible. 

The administration of an ana'sthetic may greatly assist 
the operator by ensuring the quietude of the patient, 
relaxation of muscle, and preventing the operator’s sym- 
pathy for his patient interfering with his deliberateness 
and thoroughness of procedure ; or it may hinder by 
causing jactation and*venous congestion of 4Jie patient, 
and by hurrying the pperator. 

The operation itself will not be described here. 

After the tooth is out, and the socket has been gently 
closed by pressing any displaced tissues back with the 
fingers, the wound should heal by filling with blood, 
which coagulates, becomes infiltrated with cells, fibro- 
blasts, and capillaries from the surrounding parts, and is 
thus converted into granulation tissue, over which a layer 
of epithelium soon spreads. Any redundancy of bone is 
gradually removed by absorption. 

Should this clot not forjn in the socket, as when the 
socket has been packed, or the clot becomes septic and 
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disintegrated, tlie healing is nmcli delayed, and has to 
take place by the gradual filling up of the socket with 
granulations from the bottom. 

I The tizme necessary for the parts to assume a permanent 
form varies very much. Young, healthy subjects with an 
active circulation of healthy blood through the parts, a 
normal or rarefied condition of the bone, small -rooted 
teeth, and gentle massage of the gum, tend to a rapid 
settlement ; whilst old and anamiic people, sclerosed bone, 
large-rooted teeth, teeth which have stood alone for some 
time, a septic condition and bruising of the part^, tend to 
prolong the shrinkage. 

Many complications may arise during and after an 
extraction. bYom an error in diagnosis, or from obscura- 
tion of the field of operation by blood, or the rough use of 
a gag or prop, the wrong tooth may be removed. As 
soon as the error is discovered the tooth should be re- 
placed, and steadied if' necessary by a splint (see p. 54). 
Whilst attempting to remove a tooth a neighbouring 
tooth may be displaced, as a result of interlocking of 
the crowns or roots or of ankylosis ; in such a case the 
operator slKaild at oiice steady the tindangered tooth with 
liis loH iiand, and then either proceed more cautiously 
with the operation or stop, as circumstances may direct. 
A tooth or root may be pushed upward into the antrum, 
nose, or an abscess cavity, from whence it should be at 
once removed, enlarging the opening if necessary. Occa- 
sionally the sudden loosening of a tooth may cause the 
forceps to jerk up and fracture or displace another tooth, 
or when removing a temporary molar the crown of the 
permanent preinolar may also come away. This acci- 
dent is most likely to happen when the roots of the tem- 
porary molar are complete, a^d there is extensive peri- 
odontitis. Keplaceuient of the tooth-germ is unlikely to 
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be successful. Fracture of^the tooth to be removed is 
a common actfident ; should it occur, the remaining por- 
tion or portions should be removed with suitable instru- 
ments if pyssible. A small aseptic portion of to^th left 
a healthy socket will become absorbed* in time, but the 
larger the fragment and the*more inflamed the parts, the 
less likely this is to iiappen, and then a sinus forms lead- 
ing to the piece of root, which rt^nains in a septic con- 
dition until caries^and suppuration rcmov(j i^. Should 
a live pulp be exposed by th^ fracture, and the root not 
be aide 40 be removed, the sensitive surface should be 
destroyed by pure carbolic acid or nitrate of silver or 
removed under cocaine or a general ansc'sthesia. The 
causes of fraefure of teeth during extraction and the details 
of treatment cannot bo entered into in such a small wofle. 

Teeth may be unusually difficult to move, cither from 
the thickening of ^ic alveolus that is iipt to occur around 
healthy teeth exposed to unusual stress, from an unusual 
denseness of tissues of the patient, from impaction with 
other te.eth, from thicluuiing or abnormal direction, shape, 
size, or number of the roots, or from the operator having 
obtained a poor hold^with the forceps. ^ 


Xh^ower jaw n^ay be dislocated during ettrf^tion of 
lower teeth if, it is not }jroporly steadied by the left hand 
of the operator, or the dislocation may b(} due to the 
violent use of a Mason gag, or even in some cases the 
improjier use of a prop. Tlie jaw sliould be at once 
replaced. 

Fracture of the alveolus, partial or complete, and of a 
small or very large portion, sometimes ha])pens, and is a 
common cause of after-))ain and Immiorrhage. The pieces, 
if not badly injured and aseptic and still adherent to the 
gum, should be replace^. Fracture of tlie body of the 
jaw is very rare. 
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The lips may be bruised by the handle of the forceps 
or elevator, or the tongue or gums torn *6y careless in- 
clusion in the grasp of the beaks, or an instrument may 
dip and out any of the adjacent parts. 

Pain may continue or even increase after an extrac- 
tion, and this is most marked in cases of exostosis of the 
teeth, when the surrounding bone is, of course, also in- 
flamed, and often m^re injured than usual from the 
severity of the operation, and in rheumatic and anaunic 
patients. Great bending or'-bruising of the alveolar plates 
causes after-pain, and gum stretched over a thim project- 
ing edge of alveolus long remains sore. Foreign bcdies in 
the socket and septic infection cause pain. 

Treatment consists in thoroughly cleansing the mouth 
and wound and replacing bent pieces- of ah^eolus, and 
maintaining an aseptic condition with the frequent use of 
antiseptic washes, used hot where the heat does not bring 
on a paroxysm of pain. 

Such tender wounds are slow to heal and try the 
sufferer’s patience, but the use of caustic, though it may 
give a temporary relief, delays the permanent cure. 

The haBmorrhage following an Extraction should be 
treated on tlie ordinary lines ; if slight, it should ht- ^ft 
to heal by itself, or Nature may be assisted by the applica- 
tion of cold water. Any displaced tissues should be 
restored by firmly closing up the socket with the fingers. 

The usual cause of excessive hicmorrhage after tooth 
extraction is the damage done to the gum and socket 
margins by a rough operation. An adherent piece of gum 
may be torn, leaving a long lacerated wound and a loose 
flap that the tongue can pull on and so disturb healing. 
An alveolar plate may be fractured and bent out, or thefe 
may be much bruising and crushmg of the alveolar margin, 
and even gum also. If the tissues were much inflamed 
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or weakened by injection oi ^ local aiucsthetic beforehand, 
healing is stil? further hindered. * 

• Treatment should be first directed to the cleansing 
of the moT^th before operation, and the avoidance of locai 
anaesthetics in cases where there is peftodontitis, next to 
the careful avoidance of unnecessary bruising or tearing 
of the tissues. Wfien the tissues have been injured, 
displaced fragments should be replaced and torn gum 
steadied by stitches^ The exact place of obstiiuy.c bleeding 
should be found, and gently pressure very neatly and 
steadily •applied to it so as to effectually compress that 
part ai^aiust a firm resistance with the least possible 
obstruction to the healing of the wound. Accuracy, 
gentleness, aiuL quiet arc most important. 

Steady compression with the lingers for a full five 
minutes will cure most cases. A few stitches are very 
useful to steady tyrn gums. Tacking should be a last 
resort, and then the operator must be very clear as to the 
exact place and direction in which he desires to make 
pressure or the packing may greatly increase the trouble, 
especially when the bleeding is, as is usual, from the gum 
or socket margin, •licforc packing all eiot must be 
and the ^^ound well washed with hRt 'Staler to 
check oozing and clearly locate the bleeding spot. 

Patients suffering from haemorrhage should be kept 
quiet, sitting propped up in a chair, and no stimulants of 
any sort given ; in severe cases it may be wise for the 
medical attendant to give sedatives, and even an infusion 
of saline solution. 

Every effort is to be directed to assisting the bleeding 
orifice to close without interfering with other blood- 
vdlsels. 

Beactionary ha^morrhs^e is to bo treated the same ^ 
primary. 
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Secondary htemorrhage, u^sually due to sepsis, is to be 
treated by thoroughly clijansing the wound, finding the 
actual bleeding sp(^t, and treating as before. 

‘ Matly^septic complications may follow tlnr extraction 
of teeth, caused most often by the dirty condition of the 
mouth before the operation, but sometimes by unclean 
hands or instruments or by foreign bodies getting into 
the wound. The pre"ention of such conditions has been 
already dealt with. The cure consists in thoroughly 
cleansing th(' mouth and wound, removing all dead 
matter, providing free drainage and frecjuent irrigation. 
If gauze plugs have to be used, they should be changed 
often. 

Sloughing of the gum, necrosis of the jaw, and cancrum 
oris may all occur, or the germs of tetanus, spreading 
traumatic ^ingrom^, syphilis, or actinomycosis, may bo 
inoculated, and produce their respective diseases. 

Accidents may arise from the aildesthetic used. 
Sloughing of the gum and septic inflammation may be 
caused by injecting fluids, or the action of extreme cold, 
or the use of caustics. 

The circilfation or respiration may be arrested by a 
genera^ or’local amesthetic. liifl}iini>ation of the -Vrj^^chi 
may bo set up by inhalation of very volatile vapours. 

During unconsciousness foreign bodies may enter the 
air-passages or be swallowed. 

Accidental! injury may be caused by the unskilful use of 
the gag or prop or forceps to neighbouring parts, or 
whilst struggling the patient may bruise himself. 

The aftcr-cfrects of the amesthetic may produce sick- 
ness, headache, or nervous prostration. 

Patients after recovery from a general anaesthetic some- 
tmies have hallucinations as what was being done 
during their unconsciousness. 
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During pregnancy preinatjjre birth may be caused by 
the shock of p^n in woinoii predisposed to such acciderfts ; 
on during menstruation great nervous upset may occur^ 
and profus^ iueinorrhage from tlie wound has-been re^ 
corded at such times. E\traction of a i^oth may cause a 
fit of hysterics at any time. 

The shock from tlio operation, though usually slight, 
may be severe, and call for treatment by warmth to the 
body, the recumbent position, and suflicicnt nfiimulants 
to maintain the pulse. ^ 

An epileptic fit may be brought on, when care should 
be taken to prevent the patient injuring liimself or others. 

SALIVA AND SALIVARY CALCULUS. 

Saliva is the mixed secretion from the parotid, sub- 
ingual, and submayllary salivary glands and the buccal 
mucous glands, and also contains ‘ salivary corpuscles ’ or 
leucocytes from the tonsils and other adenoid tissues about 
the mouth. Desquamated epithelium, micro-organisms, 
and food debris are also usually found in it. It is alka- 
line in reaction, but nfay become acid from tile fermenta- 
tini^ organic ^constituents. The parotk? cigitains 

more carbonate? of lime, and the sublingual and sub- 
maxillary more phosphate of lime. The salts of saliva 
are held in solution partly by the carbonic acid it con- 
tains, and when the carbonic acid evaporates the salts 
are precipitated on, and may adhere to, any surface that 
is not exposed to friction or constant exfoliation, and 
particularly on rough surfaces. 

The saliva varies greatly in different individuals ani at 
^fii^rent times, and probably has a great deal to do with 
the growth of bacteria, bjit very little is known of this 
subject. Saliva is apparently not antiseptic, though the 
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leucocytes it contains may /lostroy a few germs. Tt pro- 
duces a positive chemiotaptis in wounds. 

It is very essential for the natural cleansing of the 
mouth, And may by its salts form a very important pro- 
tection to the teeth against decalcifying agents. 

Salivary calculi may form around small foreign bodies 
within the ducts of the glands, where, if large enough, 
they maybe felt as hr\rd, movable lumps. They give rise 
to obstriKjtion to the flow of saliva and pain in and dis- 
tension of the glands, particularly at meal times. In- 
flammation is very liable to follow, and cause destruction 
of the gland substance or the formation of a fistula. 

Tartar, which when slowly deposited is hard and bl^k, 
and when quickly deposited is soft and yellow, consists of 
salts from the sali\a and various organic materials, such 
as food debris, epithelial ce^s, germs, and their products. 
It is thought by some that tartar is r-sometimes deposited 
from the blood-serum on to the roots of teeth still com- 
pletely covered by the gum, but this is a point very 
dilficult to prove. 

Tartar is first deposited in places where there is little 
friction fro'ni the tongue, mastication, or the tooth-brush, 
and -^arilicularly on rough or sticky surfaces. *’?'IiKKAien 
gradually increases by additions to its surface. It cannot 
adhere to the gum, from which the surface cells are 
constantly being shed, but by preventing the escape of 
septic products, it causes ulceration and recession of that 
tissue. 

To prevent the formation of tartar proper mastication, 
regular arrangement, and cleanness of the surfaces of the 
teeth are most important. 

When tartar has collected it should be carefully and 
completely removed, the teeth polished, and any predis- 
posing cause to its redeposit, such as a tender gum or 
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tooth, rough fillings, deft^tivo articuhitiou, gelatinous 
l^aques, or irre|(;ular interdenfiil space, attended to. • 

Many people wlio profess to c*loan their teeth regularly 
regally never properly clean- them, nor are even able to 
effectually rinse their mouths free frciii loostf debris, 
seeming to use their tongiui and li])s to prevent free 
access of the watcM* t» the surfaces of the t(‘eth, instead 
of as an adjuvant to the cleansing. To such peoi)le this 
defect must be pointed out, Jind v?ry careful attention 
must be paid to make sure that there is no tenderness of 
the gums j5r necks of the teeth, \vhich may bo the cause of 
the habjt. 

Green and orange stains are produced on the teeth 
from the actioii of chroniogeuic bacteria, a,nd sometimes 
are accompanied by destruction of the onamol belowi* 
They should be removed, and the pai*ts carefully polished 
and disinfected. 

INJURIES AND DISEASES OF THE MUCOUS 
MEMBRANE OF THE MOUTH. 

Hypertrophy of thp gums and alveolus l^as been re- 
ported' as occurring in several children of a h^nily, the 
chifSrefr^ being medtally d«‘ficiont. The hypertrophy 
affected the wlTole of the alveoli, and was of firm con- 
sistency, normal in colour, and free from tenderness. 
Treatment consists in cutting away the redundant 
tissue. 

Polypi of the gum, little tags of gum between the teeth, 
and the thickening seen on the lingual aspect of the tuber- 
osities of the upper jaws, though resembling hypertrophy 
veif^ closely, are inflammatory products. 

^Epulides are tumours growing on the gum, and the 
name is fast being replacecfby more definite terms. Thus 

7 



98 


AID3 TO DENTAi^ Sl^RpERY 

the horous epulis is now called a fibroma of the gum, and 
the myeloid epulis is recognized to be a fi.ngating portion 
of a myeloma (or myeloid sarcoma) of the jaw (see p. Ill), 
, Other tumours may also grow on the gum, such as 
papillomata, me Ay cysts, and epithelioma. 

A fibrous epulis or fibroiaa grows from the periosteum 
of the alveoli, and is by some thought to be caused by 
local irritation. It has the same colour as normal gum, 
is pedunculated, and of any size up to a walnut. It is not 
hotter than normal, nor tender, and is of the same 
consistency as the gum. It grows slowly, displacing the 
neighbouring teeth, and is free from tenderness. When 
large, it may be bitten on and become inflamed, when it 
will swell more rapidly, become painful j^nd covered by 
’'granulations. Microscopically they consist of fibrous 
tissue, with a thick covering of epithelium and enlarged 
papilla?. 

Treatment consists in passing a ligature lightly round 
the base to define it, then, under an anaesthetic such as 
nitrous oxide, making an incision down to the bone on 
each side of the pedicle, forcing a narrow chisel from the 
one cut just through the surface rf the bone and out at 
the othc" cut, and removing the growth. The neighbour- 
ing teeth should be left, unless tliey are disea^cT^and 
useless. 

Myeloid epulis will be described on p. 111. 

Papillomata of various forms occur on the gum. They 
consist of little tufts of elongated papilla?, each having a 
central part of mesoblastic tissue, with a very much 
thickened epithelial covering. They do not cause any 
trouble, grow slowly, and are easily removed. 

Small pedunculated papillomata sometimes grow and 
hang down from the junction of the hard and soft palaie. 
They are spoken of by surgeons as ‘ epithelial pearls,’ 
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which must not be confusHi with the enamel nodules on 
molars called By dentists by the same name. They fire 
effcsily removed if the patient desires it. 

Nsevi. — ]Jvery form of navus may be found in the 
mouth. The capillary and venous na%i are afways an 
extension^from a similar groVth on the face. They very 
readily swell and bledd when injured, or if the teeth are 
not kept very clean. Unless incre£y}ing in size or causing 
trouble, they ar(3 be^t left alone, or they may bg cured by 
electrolysis. If inflamed, the^ teeth shotild be very care- 
fully cleafised, and astringents used to reduce the swelling. 
Arteriai nsevi, circoid aneurisms, or anourisiiis by ana- 
stomosis, as the growth is variously called, sometimes 
occurs on th<? palate, and forms a rapidly growing 
pulsating swelling, very difhcult to distinguish from^ 
rapid-growing sarcoma of the jaw. If cut, very severe 
hiemorrhago follows, so that* the best treatment is an 
excision of the whofe part. 

Mucous cysts, from distension of mucous glands, may 
be found on any part of the mouth or lips. They forn^ 
small, rounded, tense, elastic, movable, painless swellings, 
which are easily eni»cleated. Any large, wtliin- walled, 
bluish.', liemitranslu^’^nt cyst femnd in the flof)r of the 
mouth is called a ranula, and may have its origin from a 
distended mucous cyst, dilated portion of Wharton’s duct 
or of the ducts of Kivini (though both these arc rare), a 
distension of Fleischman^s bursa, or dilatation of Blandin- 
Nuhn’s gland. They are to be treated by removing a 
part of the wall with scissors, and either dissecting out 
the rest of the cyst wall or destroying it. 

A sudden blockage of Wharton's duct may lead fo a 
swelling of that tube, known as an acute ranula. 
This is painful, especially after meals, and calls for a 
removal of the obstruction. 
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Odontomes may cause sweilin^^s on the gum or about 
the jaws (see p. 38). ^ 

A dermoid cyst is sometimes produced by distensitn 
of an unobliterated part of the thyroglossal duct, but will 
show in the neclf,' and not in the mouth. 

Hydatid cysts ma> be formed anywhere, 
lioth epithelioma and sarcomd. may occur in the 
mouth, and are to be^vecogniy.ed by the induration of the 
tissues at^the base and spreading edges of the growth and 
early involvement of the submaxillar\ glands. Imme- 
diate removal by a surgeon gives the only chance of 
success. • 

Gingivitis, or inflammation confined to the gums, is 
very common ; it sometimes extends to file rest of the 
mucous membrane, wlicn it is called stomatitis, or itiay 
spread downwards around the tooth as a periodontitis. 

(lingivitis may be caused by direct injury, as from the 
rough edges of tartar, carious cavities, or fillings ; ill-fitting 
plates, clasps, crowns, or regulating apparatus; the 
forcing of food, tooth-brush bristles, or other foreign bodies 
between the teeth ; tho escape of arsenic ; excretion of 
mercury ; ^r from the fermentauion of food in the 
interdentd,! spaces ; the growth of, germs at JtteiiirCnm 
margin, and the retention of their produces. 

General ill-health, irregularity of tho teeth, tenderness 
of the teeth, and neglect of proper mastication and 
cleansing, will greatly predispose to this disease. 

There is very little pain, as a rule, and often only very 
slight tenderness ; but the gums are red, often covered by 
a white growth of mycelium or the debris of food ; the 
teetli are dirty, discoloured, and often show early stages 
of caries of the enamel. The gums may be receded freuT 
pressure of impacted food or from ulceration, but the 
edges are soft and swollen, often standing up as small red 



Gimivips loi 

tags of gum between the te»th, or in old-standing ct^ses 
form polypi of the gum. They bleed readily when 
bfushed. 

Treatment is very necessary before this conciition hair 
become ojironic and caused^cervical caries or ulcerative 
periodontitis. ^ 

Prevention is most important. Thorough mastication 
of food of a fibrous nature, propoi'%norning and e\ ening 
brushing, tlie correction of irregularities of arraitgemont of 
the teeth, the immediate trejftinent of all interstitial or 
cervical Various cavities with properl^^ finished fillings, 
and th# correct contouring of fillings, are essential. 

When gingivitis exists, the first thing to do is to care- 
fully and gently cleanse the necks of the teeth, remove ^1 
irritants, such as food, tartar, and rough edges, neatly fill 
all carious cavities, and adjust the fit of any plates or ill- 
fitting crowns. • 

The raw surface may then be swabbed and rinsed with 
some mild astringent antiseptic, and the patient directed 
to use a soft brush for a few days, and very carefully 
cleanse the gums. A little massage with the finger-tips 
dippec} in an antiseptic lotion will help recan ery. The 
deiJtlob should himscif cleanse and disinfect the g«mis at 
intervals of a ffew days until the tcuiderness and tendency 
to bleed has passed, and the patient will again masticate 
freely and cleanse the mouth projierly. 

When due to the escape of arsenic, it is important to 
remove any dead tissue, well syringe with warm water, 
and neatly fill the (*arious cavity, leaving free drainage 
from the wound, and not using any caustics ; such c^ses 
my be slow to heal, on account of extensive destruction 
^gum and alveolus. 

Stomatitis, or inflami&ation of the mouth, has beei^ 
described under several divisions, such as catarrhal, ulcera- 
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and gangrenous, accoiUiiig to its severity, and one 
kind may develop into another. 

Catarrhal Stomatitis is an inflammation of the mucous 
and subfjucous jnembrane of the mouth, accompanied 
by a discharge of mucus. , 

It may be caused by mechanical irritation, as in teeth- 
ing ; from chemicals, such as strong acids or alkalies ; the 
abuse of spices, excessive smoking, or the excretion of 
mercury.' It may be due to contailiination from septic 
discharges retained under' an artificial plate or around 
dirty teeth, or from a septic* inflammation of the naso- 
pharynx, or to infection, as after t^phoid fever or during 
syphilis. i, 

. The anatomical changes consist of dilatation of the 
vessels of the submucous tissues, great exudation, and 
free proliferation of cells, eipocially the epithelial cells. 
The mucous glands are swollen ahd active. All the 
cells are sodden and weakened by the excessive exuda- 
,*mn. 

Symptoms. — There is seldom any pain, but mud: 
tenderness ; the part is hot and naore red than normal, 
very much swollen, soft, and there is a copious flow of 
mucus and saliva, which may undei'^o fermentailbn'and 
smell oflensively. Mastication is rendered diflicult from 
the tenderness, and the submaxillary lymphatic glands 
are swollen, red, and tender. The general health may or 
may not be affected. 

Treatment consists in maintaining the mouth in a clean 
state and avoiding strong irritants. When the disease is 
esta.blished the month should first be gently and thoroughly 
cleansed, all sources of irritation removed, cold blpnd 
fluid diet given, and a mouth-wash of chlorate of potaSL 
'ised three or four times a day. As soon as the acute 
stage is passed, all tartar and septic roots ought to be 
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removed, carious cavities filled, plates well polished, and, 
if recovery is slow, astringents should be used. * 

tJlcerative Stomatitis is an acute inflarniuation of the 
mouth, goiAg on to the formation of ulcers about the 
teeth. ^ * 

A catarrhal inflammation, if the mouth be very septic 
may become ulcerative, especially when due to mercury 
or teething. The disease is more common in children, 
and after the exanthematous fevers, than in adults, and 
may be caused by infection fro3U impure milk and general 
unhygienfc surroundings. 

The infection almost always takes place at the necks of 
the teeth, caus^ig an a(*ute gingivitis, and as the germs 
multiply and spread they are inoculated into the neigh- 
bouring parts, and so the inflammation spreads, and from 
being only a hypersemia go^s on to thrombosis of the 
vessels, molecular disintegration or ulceration ol the gum, 
and eventually of the periosteum and alveoli also. The 
more acute the case, the larger will bo the sloughs and the 
deeper the necrosis. At the same time the absorption of 
the products of putrefaction will cause pyrexia, sapnemia, 
and eyen eventually efeath. 

At fix the gums mre only congested and purpl%, with 
here and the»e more acutely inflamed follicles ; tlie 
teeth are loose and tender, the pain is very slight, and 
the saliva is rather increased. Ijater, or in a more severe 
case, distinct ulcers are formed, and, on looking into the 
mouth, only a mass of epithelium and coagulated lymph 
may be seen ; a very feetid odour is noticeable ; there is a 
copious flow of saliva, and the mouth is too tender to 
allow of mastication. The submaxillary lymphatic glands 
swollen and tender. On washing away this debris the 
ulcer is seen to extend artiund the necks of several teeth^ 
its edges are ragged, serpiginous, and sharp ; the floor is 
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covered with a yellow slough ; the base is iiiflainod, and 
may consist of necrosing bone ; the surrounding tissues 
are red, tender, swollen, and with here and there a silp- 
'purating- follicle^; the pain is slight at firt'^, but soon 
becomes severe ; the discharge is copious and foul. 

Treatment consists in cleaning the mouth, washing it 
with a 2 per cent, solution of iodine, prescribing a chlorate 
of potash mouth- w?wh, and attending to the patient’s 
general h }alth and surroundings. 

The term Follicular Stv^matitis has been applied to the 
condition where a few scattered follicles of the gum become 
inflamed and ulcerated, forming very tender and painful 
sharp-edged ulcers, witli yellow centres apd a ring of red 
gum around ; they are usually seen in the alveolo-labial 
sulcus. They can at once be cured by washing them and 
touching them with solid silyer nitrate*. 

Aphthous Stomatitis is an inflamipation of the mouth, 
accompanied by thickening of the epithelium at places, 

form white patches. 

The actual cause is not clearly known. It occurs in 
children, especially after severe illness and during teeth- 
ing, and sometimes in adults of lowered vitality. r 

ThertC is an inflammation of tlie iV/Outh and tktekenlng 
of the epithelium, which, being sodden by exudation, 
becomes whitisli, and patches of this may pool oil, leaving 
little erosions. 

There is pain and tenderness, heat, redness around the 
white patches, which are too adherent to be removed 
without pain and bleeding, and much swelling and sali- 
vation. 

Treatment consists in cleansing the mouth, the use of 
a chlorate of potash mouth-wash, cauterizing with silv<c 
titrate any obstinate spot, and- attention to the general 
health and digestion. 



^SWONtATITISi 


lof 

Thrush, or parasitic stomatitis, is an inflammation o 
tlie mouth due to the growth of jihe Oidium, albicans. * 
ft attacks the very young and also very infirm, and ir_ 
weak subjects is of very grave significance. T^e yeast 
grows in ^e superficial epithelial cell, and forms patches 
of mycelium, which can be readily and painlessly re- 
moved ; the mucous membrane is mucli Inflamed. 

There is some pain, much tendern^ws, heat, and redness, 
with white patches of mycelium and epitheliurj^ on tl^ 
surface. The mouth is dry, and mastication is difficult.^ 
In heafthy children the disease (juickly yields to 
thorough frequent cleansing with glycerine and borax, but 
others sink and^dio of exhaustion, in spite of treatment. 

Gangrenous Stomatitis is due to a parasitic bacillu^ 
It attacks children in a w'oak state of health. Tlie germ 
grows in the tissues, and cauges a severe inflammation, 
which rapidly spreaj^s and leads to gangrene of all the 
tissues it meets ; at the same time such powerful ptomaines 
are absorbed that the child rapidly sinks and dies. 

. The disease usually starts as a small red spot on the 
inside of the check, soon penetrating to the skin and 
widening ; next the c^tral tissues necrose *nd forfh a 
blai^r sleigh ; the tir^ues around are very swoflei^ As 
the disease spreads large sloughs form and drop out, bones 
are exposed and necrose, and extensive damage is done. 

The child is at first restless from tlio pain and fever, 
but soon loses strength, becomes apathetic, semi-con- 
scious, and dies of sapriemia. 

Treatment, to be of any use, must be prompt and 
Miorough. The child must be placed in healthy surround- 
ng^ fed wdth clean milk and given stimulants. The dead 
tiiiues must be scraped away and strong caustics applied 
o the inflamed surfaces, a^ld again repeated if spreading 
Joes not cease. Plastic operations will have to be under- 
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taken later to relieve deformity caused by the de- 
struction and scarring. 

Mercurial Stomatitis is due to the irritation caused by 
niercurj" whilst being excreted by the oral mucous mem- 
brane, and is never troublesome in clean njouths; but 
when the mouth is septic and tartar has formed on the 
teeth, it leads to very severe inflammation, catarrhal, 
ulcerative, or even gt.ngrenous, according to the severity of 
the septh complication. Hence all persons about to be 
treated with mercurials ought first to have their mouths 
made clean and healthy. When the disease has arisen, 
stop the administration of mercury, give purgatives and 
potassium iodide, and cleanse the mouth. 

Syphilitic Stomatitis. Primary chancres may occur 
in any part of the mouth from contact with infected 
pipes, drinking-vessels, ins^'uments, etc., and will present 
the characteristic indurated baseband shotty glands. 
Early in the secondary stage a stomatitis' is very common, 
.together with the usual ‘ sore throat.’ ‘ Snail- trail ulcers ’ 
and mucous tubercles form on the palate, cheeks, and 
tonsils, and arer all virulently infective. Later on 
guifimata fiiay form on cheek, gum, or tongue, qr burst 
through from the nose, forming t.a perforation of' * the 
palate. 

Scurvy is a general disease due to imperiect leeamg, 
and manifesting itself particularly in the mouth. It is 
due to the absence or destruction of certain chemical 
substances in the diet, and to the.pasteurization or steriliza- 
tion of all the milk given to infants. 

There is a marked degree of anaimia and swelling and 
inSammation of the gums. 

The treatment consists in the administration of /rec^ 
food, especially fruit and kmon- juice, together with 
cleansing of the mouth. 
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Purpura is more a symptoip than a disease. Hieiiior- 
rhages from and into the gums,occur in several forms of 
gefieral disorders. 

INJXTWJIS AND DISEASES OF THE JAWS. 

Dislocation will be treated of on p. 121. 

Cleft-palate is a congenital defect caused by imperfect 
union of the embryo’iiic folds which go to form tiae palate. 
It is sometimes hereditary, especially from the mother. 

The slightest degree is a bifid uvula, and requires no 
treatm^t. Next comes division of tlie uvula and soft 
palate, then di^dsion of soft and hard palate as far as the 
anterior palatine foramen. Those deformities are due Jp 
non-union of the two palatine processes of the first or 
mandibular arch. Next in severity is a division of soft 
and hard palate as«far as the anterior palatine foramen, 
the division then turning to one or other side, and passing 
through the intermaxillary bone between the central aij^^ 
lateral incisors, passing, in fact, between the internal and 
external processus globulares of the naso*frontal process, 
and often being associlited with a hare- lip. Ijastly, there 
may be 'an ordiiiarytcleft as far as the anterior palatine 
foramen, and t^en a double cleft through both sides of the 
intermaxillary bone and a double hare- lip, in which cases 
the central portion is generally small and displaced, so 
giving the appearance of a wide single central cleft. 

Children with cleft-palates are unable to suck properly, 
often have other defects, and are diflicult to rear. They 
will be late in learning to talk, and never be able to sjgeak 
cl^rly, whilst food is liable to escape into the nose when 

lempting to swallow. 

The natural tendency df the palate muscles during th| 
act of deglutition would be to widen the cleft, the tensor 



io8 AIDS TO DENTAL SUDGERY 

and levator 2 >alatt pulling up and outwards, the palati 
gVosms and i)}iaryngei pulling down and outwards ; but 
as this action is detrimental to the patient, all these 
muscles atrophy, whilst the superior constrictor muscle, 
which tends to ciose the fissure during swallowing, hyper- 
trophies, so that in actual practice the fissure is found to 
narrow considerably when the patient swallows. 
The posterior wall of. the pharym has very little move- 
ment, but what thoi e is would be for)vard when swallow- 
ing. The tongue and laryp^x are, of course, raised upwards 
and backward as usual. 

There are two methods of treatment - the o,jerative 
and the mechanical. 

In all children who are strong enough to bear an 
operation, who have healthy mouths, and sufiicient 
tissues to reach across the gap, the operative treatment 
should be adopted. As to the time o(^operation, surgeons 
hold diverse views, some advising operating immediately 
after birth, while the gap is small, and to enable proper 
leeding and a natural growth of the parts ; others advising 
to wait till afte^ the period of teething, when the child is 
bettu’ able to bear the shock and obey instructions. In 
either ^^asc the result may be very g<jod, or the v^ice may 
be but little improN’ed. Partial failure of fhe operation is 
common, and supplementary operations may have to be 
done to close the holes left. 

There are two principal methods of mechanically 
treating a cleft-palate which has not been operated on 
in childhood — one by means of a hard vulcanite plug, 
the Suerson plate, and the other by a soft velum, the 
Kingsley plate. The former has the advantage of clean- 
liness, permanency, simplicity of construction, and is v4:^. 
successful ; the latter has bee^i said to give a better 
articulation, but is seldom employed now. 
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To make a Suerson obturator an ordinary model is 
taken, and an ordinary metal trial-plate struck up,' wfth 
wkich the bite can be ascertained, and any teeth and 
bands that J^iay be required tried in. To the ba(jjv of tlie 
trial-plates fixed a metal tag, which nifty be bent to lie 
in the centre of the fissure ifnd reach almost as far back 
as the posterior wall of the pharynx. Around this tag is 
moulded a lump of soft impression cgmposition ; the plate 
is then put in the ijiouth, and the patient ins^’iictod to 
swallow. The superior constrictor, jis previously indi- 
cated, will squeeze the soft material into the shape of the 
fissure during swallowing — that is, when at its suiallest 
dimension, thc^surpl us material escaping upwards towards 
the nose and into the phar\nx below. liemovo the plate, 
and trim away the excess above and below, and repeat 
the operation two or three times with the patient sitting 
with the head creeji or even a little forward. Finally, 
trim the front surface to form a natural concavity towards 
the tongue, the edges not projecting in front of the 
remains of the soft palate. Cut otY any excess below tlTe 
level of the uvula, and reduce the height* from above, so 
.as to have about } ini!^ depth from above downwards, to 
af^rd siifficiently br^ad side's for the remains ftf ^ic soft 
palate to rest ugainst during deglutition. 

The plate and its prolongation should now completely 
close the fissure between the mouth and nose when the 
patient swallows (narrows the cleft), but should show a 
space on either side, and even at the back, when the 
muscles are at rest. 

The plate and its prolongation are then invested in a 
flask, and reproduced in hard vulcanite, making any tihick 
hollow for the sake of lightness. The posterior 
edge of the plate often has to be eased to prevent undue 
WfissJi'e on the posterior wall of the pharynx. 
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Perforations of the palate may be due to direct 
violence, alveolar abscess, tertiary syphilitic or tuber- 
cular necrosis of the palate. In the first case the pairts 
^jshould bp replaced as well as possible and sutured, when 
they may heal well. In the other cases the ca^e of the 
disease must be treated, and the parts cleansed and allowed 
to heal, if possibh' ; any small holes may then be closed 
by a plastic operation. If the hole that remains is too 
large to be thus closed, an ordinary, plate bridging over, 
but not pressing on the edges of, the ‘hole should be made. 

A facial cleft is due to a lack of union between the 
palate process of the mandibular arch and the naso- 
frontal process ; it is more rare than hare-lip, and lies 
external to the ahe of the nose. 

Mandibular clefts arc very rare, though sometimes 
a depression may he found in the centre of the lower lip. 

A mental fissure is duo to non-union between the 
dentary and mento-Mechelian centres of ossification ot 
the lower jaw above the mental foramen, thus converting 
'it into a deep open gutter. This will cause a space 
between the premolar teeth. 

Tkc lowoi jaw may fail to de’^elop on one or both 
sides, may retain its infantile , shape as wpll as size. 
A slight deficiency in growth of the lo>|ier jaw is very 
common, causing a receding chin. This defect has been 
variously ascribed to insufficient use during infancy, the 
small size of the tongue, to mouth-breathing, and to 
some illness during the period of most active growth. 

The lower jaw may grow too long, causing an under- 
hung jaw and square, prominent chin. 

One side of the jaw at the condyle may develop more 
than the other late in life, causing great deformity “^d 
difficulty of mastication. 

Bony swellings, known as exostoses or osteomata, are 
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not rare on the jaws, but*probably further knowledge 
will lead to thS subdivision of these tumours accotdiAg 
to iheir causes, which are not understood now'. On the 
inner side of^the lower jaw, opposite the mental foramen,^ 
and in thg^ centre of the roof of the rnoiAh, are common 
sites for v^y slow- growing, jfkinless, bony tumours. No 
treatment is called fOr except the easing of artifioij^ 
plates to avoid pressure on themt tuberosities of the 

upper jaw arc sornetir^es enlarged. Sometimes numerous, 
irregular, bony nodules form op the outer alveolar plate 
opposite the roots of the teeth, and remain even after 
the teeth have been lost. There is reason to believe that 
they are inflammatory in origin. They are painless, and 
do not need tr^tment. 

A slow-growing cyst from between the alveolar plat^ 
will, in its early stages, produce a single, rounded, painless, 
bony swelling, but as it increalcs in size the bone becomes 
thin, and can be bent so as to give a crackling sensation 
under the Anger, and still later distinct fluctuation can 
be felt. The early stage of such a cyst can be diagnoseTT 
from an osteoma by being single, regular, and rounded, 
and by the absence of attooth (dentigerous cyst^ or presj^nce 
of % decayed root (dental cyst). 

A myeloma^nay form within the interior of the jaw, 
usually the mandible, in young subjects, especially boys, 
starting from the bone-marrow. It is composed of round 
or spindle cells, librous tissue, and myeloid or giant cells, 
and by its growth causes an enlargement of the bone ; 
finally it bursts through the gum and forms a fungating, 
purplish, rapid- growing myeloid epulis. These tumours 
are not now regarded as malignant, but require rather 
^jj|lnsive operation for their total removal, as they start 
within the jaw. 

Leontiasis is a rare disease in which there are diffuse* 



iii Ams TO DENJAi^.SU]^GERY 

Dsseous growths of the face ‘or cranium, which are sym- 
lAetiical and apt to press on nerves and l)lock up cavities 
3uch as the antrum and orbit, and cause great deforiieity. 
Chiselling away the growths is the only treatment that 
can be adopted^- 

Acromegaly is a rare disease, consisting* in an over- 
<yrowth of the long bones, and also^ of tlie upper and lower 
jaws. No treatment is of any avail. 

Sarcomata and epitheliomata may arise within the 
jaw from tooth-germs, and by their growth and extension 
cause death. 

All inflammations of the peridental membrage, either 
from infection from the apex of the root or the gum 
margin, are accompanied by osteitis of the alveoli, and 
Vhe usual changes of rarefying osteitis, sclerosing osteitis, 
osteoplastic periostitis, and necrosis may all be found. 

Necrosis of the jaws oi'ily will be dealt with here, the 
other conditions having been described under the pathology 
of inflammation of the peridental membrane. The path' 
ology and symptoms of inflammation of bone must be 
carefully learned from a work on general surgery, and only 
special facts relating to the jaw-bones will be mentioned 
here. 

r . , r 

Direct injury, except in the case of a^^^enic (see p. 84), 
seldom causes necrosis unless the wound is septic. Small 
pieces of alveolus may necrose after a difficult extraction, 
when the tissues have been much bruised, a local anaes- 
thetic injected, or great cold applied. Several teeth and 
their alveoli may be broken away from the body of the 
jaw, or the tuberosity of the maxilla may be loosened, and 
if vhe parts are not kept very clean may necrose. 

In addition to the ordinary symptoms of inflammation 
of the gums and bone, the dead piece of bone may te 
visible after cleansing away the discharge as a greyish- 
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white rough surface surrouiuVed by red granulations or 
black sloughs. * On examining jt with a probe it will Tbe 
fo9nd to be rough and hard, but porous enough for a 
sharp steel j^int to penetrate into it (dentine is |oo hard* 
to peneti^j]^ unless it is carious), and i^ may be firm or 
loose. It is not tender, and does not bleed. 

Treatment consists in the avoidance of undue injui^ 
to the tissues, especially when they are weakened by 
previous inflammation or old age. When a sei^uestrum 
has formed, good drainage m»st be provided by making 
a free opfining through the soft part, keeping this open 
by meafls of daily renewed strips of antiseptic* gauze 
packing or har^ vulcanite pegs attached to securely fitted 
plates, and frequently syringing out the cavity with a 
mild aseptic fluid. As soon as the sequestrum is loose 
it should be removed, carefully dividing any adherent 
soft tissue, and the cavity allowed to fill up with granula- 
tions from the bottom. Necrosed pieces of alveolus are 
not replaced by bone, nor are necrosed portions of thg^^ 
upper jaw, but the lower jaw is very readily repaired by 
new bone formation. * 

Mercury, when administered to a patient, iS excretfd to 
a certain extent by thp mucous membrane of the i:»outh, 
and sets up irrit»tion of these tissues. The resulting hyper- 
semia will cause any slight injury or septic infection 
(most commonly from tartar around the lower teeth) 
to produce far more damage than would ensue in normal 
conditions. 

Before patients are given prolonged treatment with 
mercury the mouth ought to be thoroughly cleansed, ^d 
the patient instructed to keep it so. Should necrosis occur, 
mercury should be stopped and ordinary local treat- 
ment given. 

Phosphorus in the ordinary yellow form causes great 
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lowering of the vitality ana fatty degeneration of any 
tissues exposed to it. Phosphorus fumes 'cannot enter the 
tissues except through an open wound or ulcerated ?pr- 
face, such as an exposed or dead pulp or pyorrhoea pocket, 
or after the exti action of teeth. When patients with such 
wounds are exposed to phosphorus fumes their general 
^ioalth is very much damaged, and the jaws so much 
injured that very widespread necrosis readily occurs from 
septic infection, and the toxiemia from the absorption of 
the discharge may result in deatli. Jn all cases in which 
it has been sought for, the tubercle bacillus has been found 
in the pus from the wound, and is thought by sopae ta be 
a necessary factor in the disease. 

In such cases the patient will be noticeably ill from the 
toxu'inia ; there will be a history of exposure to the fumes 
of phosphorus ; the teeth and gums will probably be very 
unhealthy ; there will be Ihe usual local inflammatory 
symptoms, and the sequestrum is likely to be very large. 

Phosphorus necrosis can be prevented by using the 
amorphous brown phosphorus instead of the yellowy and 
by keeping the mouth clean and free from caries, wounds, 
or ulceratioii of the gums. 

Curative treatment consists in removing the patient 
from exposure to pliosphorus, free drainc^e and frequent 
irrigation of the sinuses, and tonic general treatment. 
Sequestra should be removed as soon as possible. Bone 
is said to be peculiarly readily re-formed in the lower 
jaw. 

During convalescence from the exanthematous or 
typhoid fevers a periodontitis, rapidly going on to 
necrosis of the alveolus, is liable to occur about septic 
teeth. Septic temporary teeth being so very commo]^ in 
children, necrosis is often widespread and bilateral. 

The disease starts as a periodontitis with the ordinary 
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symptoms, but instead of healipg spreads, and soon forms 
a huge ulcer around the teeth. ^ There is not, as a* rule, 
m«ch pain, but the teeth are loose and tender, and the 
breath is forj. 

Great should be taken during sfich illnesses to 
keep the mouth a^id teeth clean aiid healthy. Any peri- 
odontitis should be promptly attended to. When necrosis 
has occurred, the ordinary local <afoatrnent should be 
given, and great care, must be exercised, when j^emoving 
sequestra and temporary teetli^ not to damage the per- 
manent taoth-germs, which may escape injury from the 
inti£^mnfti.tion, though at times they are destroyed and 
exfoliated. ^ 

Acute necrosis, a disease more common in the long 
bones of children, sometimes attacks the lower jaw, and 
usually in the molar region. ^ 

The symptoms ai^d prognosis are similar to those in 
cases Occurring elsewhere, and death is not uncommon. 

In cases of diffuse, rapid, spreading inllammation of 
the jaws of young patients, accompanied by rigors and 
high pyrexia, there should be no delay in making free 
incisions from the outslide, as the extraction f>f a todth is 
quite ineffectual, anj drainage from an incisiSn #rithin 
the mouth is iiery seldom sufficient. If the disease is 
allowed to spread into the neck or thorax, death is almost 
certain. 

Cancrum oris has been dealt with on p. 105. 

Occasionally a diffuse, spreading traumatic gangrene 
starts from a wound in the mouth and invades the neigh- 
bouring tissues of adults, due to a very virulent infection or 
to greatly lowered vitality of the tissues or general health. 

wound looks red and swollen at first, then the red- 
ness and swelling spread,iileaving the central part dead, 
black, and often evil-smelling. 'J’he lymphatic glands are 
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enlarged and tender, and the patient has severe fever, 
soon becoming asthenic in type. A very similar wound is 
sometimes seen after a local injection of eucaine or other 
j anaesthetic into a septic gum, the whole injfiltrated area 
becoming an ih-smelling grey slough ; but h, does not 
spread, and under careful treatment heals. 

In cases of spreading traumatic gangrene the wound 
must bo scraped ano\ cauterized to destroy the infection, 
and the patient’s general health attended to. Such diseases 
as diabetes and albuminuria may be present, and are of 
grave significance. •- 

Tubercular inflammation of the jaw is not ctlmmon ^ 
at least, the infection has not often been proved. In some 
cases tubercular disease of the nose has caused necrosis of 
part of the roof of the mouth and h perforation. The 
disease may be diagnosed hj the apple-jelly-like granula- 
tions, the presence of tubercle bacijli in the discharge, 
and usually by several other manifestations of tubercular 
^disease in other parts of the body. 

Treatment must be directed towards improving the 
general health, i the removal of all tuberculous tissue, and 
the Vltting oi an obturator. i 

Temiary syphilitic gummata m^.v form in the mucous 
membrane of the nose at the junction of r^he septum and 
door or in the alveolar process, and when they become 
septic extensive necrosis follows, which, if untreated, will 
continue to spread slowly, especially when irritated by 
the presence of foreign bodies inserted to close the hole. 

Treatment should be directed towards the general 
disease by the administration of potassium iodide, and 
ocally cleanliness and good drainage are important. 
Small holes may sometimes be closed by a plastic op^gi- 
don after the disease has ceased to spread, but large holes 
nust be treated by artificial plates. 
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Actinomycosis of the ja^s^is caused by direct infection 
through some open wound, and^ produces a slow-grdwiAg, 
painless, indurated swelling, which later on bursts and 
discharges j|bs contents, leaving a depressed sc^r. This^ 
happens many times, the disease still spftading. 

The streptothrix may be fotind in the discharge if very 
carefully sought for, Tiut it is not always easy to iinik 
This disease should be suspected in cases of chronic 
discharges from the ^aw. The internal adminisjiration of 
potassium ^iodide is very bcniiicial, but if a sinus has 
formed ail the diseased tissues will have to be scraped 
away a» well. 

In all cases gf necrosis of the jaw it is very necessary to 
look for the cause, and when this is not obvious search 
should bo made fbr unorupted teeth, odontomes, and 
malignant disease. In the last case the diagnosis of the 
cause is most important. 

Fracture of the Jaws. 

Fracture of the jaw may be caused by direct violence 
or by indirect violence, as when a blow on the chin 
causes a fracture of the neck of the condyle. • 

Fractu^jes of the horizontal ramus are always dbm^ound 
fractures, bec^^se the gum is so closely adherent that it 
is bound to be torn. Fractures of the ascending rami are 
usually simple. 

Fractures may be incomplete, as the bent alveolar 
plates, or complete; single or double ; vortical, hori- 
zontal, or oblique ; sometimes comminuted ; and may be 
complicated by hiemorrhage, necrosis, or surgical emphy- 
sema, from the involvement of some of the air-sinuses of 
face. 

The common sites of fracture are the alveolar plates ; 
the body of the jaw in the region of the lower canine, and 
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behind the last molar ; sep^aration of the alveolar process 
from* the base of the jaw; a horizontal '“fracture of the 
ascending ramus ; and across the neck of the condyle.® 

» The i^gns of fracture are severe pain; sharp, loud 
crack ; loss of p^wer of mastication ; dcformityj^ue to the 
displacement of the parts' and the hiemorrnage and 
» dammation ; and crepitus. 

The displacement will depend on the direction of the 
force, thp line of the fracture, and the action of the 
muscles. A few typical ^examples may be ^^iven. In 
fracture through the lower canine region the smaller 
fragment is generally inside and below the lar^»er. In 
fracture through both canine regions, the n^iddle fragment 
is drawn down, in, and tilted backwards by the genio-hyoid 
and digastric muscles, and the lateral fragments are drawn 
inwards by the inylo-hyoid. Fractures of the horizontal 
rami are unaccompanied by displacement, owing to the 
tendinous insertions of the temporal and masseter muscles. 
In fracture of the neck of the condyle the small piece is 
drawn up and inwards by the external pterygoid, whilst 
the bulk of the i^jaw is pushed over to the injured side by 
the t^posite external pterygoid. 

Healing, as a rule, occurs readily cither jaw, though 
new bone is not formed in the upper yLw except to a 
slight extent in young and healthy people. Necrosis is 
more likely to occur in the lower jaw, from its greater 
density, lesser vascularity, and the greater difficulty of 
drainage, whilst surgical emphysema is more common in 
fractures of the upper jaw. Six weeks is the usual time 
in which to get firm union, but it may be delayed by 
necrosis of the ends of the bone, the slipping of a tooth 
between the fragments, imperfect fixation, or general 
heiilth. 

Treatment consists in cleansing the mouth and keeping 
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it as aseptic as possible, r^plg,ciiig the parts and fixing 
them in position. 

All septic roots and teeth should b<‘ removed, the 
remaining tgeth cleansed and full instructions given to the^ 
patient nurse as to the thoroiigli fre(|tient flushing of 
all parts x^th a jnild antiseptic. Swabs of wool and a 
syringe are often neceSsary adjuncts to effective cleansi^^g 
of obscure corners. 

Four-tailed bandages and external gutta-percdia splints 
are only temporary methods o^ keeping the parts at rest, 
and may«evon increase the displacement. 

^irifig the teeth or the jaws together by means of thin 
wire interlace^ between a few teeth, or heavy wire put 
through holes drilled in tlie bone, usually fails very quickly, 
from loosening of t^e teeth or necrosis of the bone. * 

The best methods are by means of the interdental 
splints. The Haiiynond wife splint is the best to use 
wheif there are firm teeth in each fragment, the Play ward 
or Kingsley vulcanite splint when one or both fragments 
are edentulous or only contain loose teeth, and Herff s 
modification of the Gunning vulcanite spjint for multiple 
fractures when the tvio former are not efficiont. 

•Metal^ap splints jire also very valuable at tftne^ ; they 
give a good li^d but open the bite. They should be cast 
to fit the crowns of the teeth well and fixed with copper 
cement. 

To make a Hammond splint, cleanse the mouth, 
remove tartar, extract loose septic teeth and any tooth 
that is touched by the fracture. Take a model of each 
jaw with beeswax, make plaster casts, and break the 
lower cast at the same place as in the patient. Reset 
broken cast, using the upper model as a guide to the 
correct position. Maketa zinc model from the reset cast. 
Take a piece of soft iron or German silver wire aboff 
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2 mm. in diameter and fit it w^ell to the buccal and lingual 
as^ecfiis at the necks of all the teeth knd round the 
backs of the last molars ; if any teeth are absent, bring 
the two bars together across the gap, and fix them with 
solder. *tToin thf* two ends of the wire by inserlying them 
into a small silver tube and’soldering them. 

^J’lace the splint in the patient’f* mouth, fit it to the 
larger fragment, locyiely wire it into place ; then, under 
an ancesthetic, force the smaller fragment into the splint, 
and wire firmly. The wiping is done with silver suture 
wire, passing it over the outer bar, between two teeth, 
and under the inner bar ; pull through a few ineSces and 
pass it back over the inner bar, between the neighbouring 
teeth, and under the outer bar twist the ends firmly 
tcfgether ; cut off the surplus, and tuck the sharp end 
under the outer bar. Wire two or three teeth in each 
fragment, avoiding the teeth nearest the fracture, as 
they are liable to become loose and tender. 

The Hammond splint is efficient, small, clean, and 
aTiiiost invisible, and does not interfere with the movements 
of the jaws or drainage from any wounds. 

To«^nake a? Hayward or Kingsley splint, take models 
and regijBt ‘as before, make a vulcanite plate tcv cap the 
lower teeth, and in it insert two thick, sfiff wires (old 
excavator handles will do well), so that the projecting 
part leaves the vulcanite opposite the canine teeth, turns 
upwards and outwards so as to pass out of the corner of 
the mouth without pulling down the lip, and then turns 
backwards horizontally across the outside of the cheek as 
far as the ascending ramus ; roughen the wire outside the 
niou'ch. If a good impression has not been obtained, it is 
best to enlarge the holes for the teeth and line them wit|i^, 
gutta-percha. Insert the platt as before, heated if 
^tta-percha has b^en used, and fit lit tp thp large piece, 
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and then force the sinalle^ piece into the splint, place a 
pad under th^ chin, and with a 1-inch bandage^miJke 
lig^ure-of-eight loops round the wires and under the chin, 
so that the Jaw is held’ firmly between the splint above^ 
with its wires and the pad, and bandagef below. 

This spfint is large, unsightly, makes it difficult to 
keep the mouth cle^n and aseptic, and also preve^i^ 
complete closure of the jaws. 

Modifications of t^is splint are numerous, the bandages 
and external wires being replaced by adjustable clamps. 

The owginal Gunning splint consisted of an upper 
and lo%irer vulcanite plate capping the teeth, vulcanized 
together, but jVfr. Hern has modified it by making a lower 
plate only with projection above the teeth, short at the 
back and longer ij9 front. The tops of these projections 
are hollowed out and filled with warm gutta-percha, so 
that, when the plijjje is inserted with the fragments in 
place* the jaw can be closed till the upper teeth rest into 
the projections, when a bandage is carried several times 
over the head and under the chin, and fixed by a few 
horizontal turns round the head. 

This splint fixes tine jaws partially open,* and i#very 
uncomfortable. 

Injuries an^ Diseases of the Temporo-Mandibular 
Joint. 

The temporo-mandibular joint is not a close-fitting 
articulation in man, and is therefore rather liable to 
dislocation on one or both sides. In some people the 
ligaments are so lax that a partial dislocation or sub- 
luxation can be produced voluntarily. Yawning, ^ck- 
pgss, or very hearty laughter may produce dislocation, 
but more commonly it is^due to direct violence, such as a 
blow, extracting lower teeth without properly supporting, 



122 AIDS TO DENTAL fS»R^ERY 

the jaw, the violent nse of §. Slason gag, or too large and 
obfiqiiely placed props dyring the administration of a*n 
ansBsthetic. 

r The displacement is always forwards, an(^ the ]aw is 
protruded to thS opposite side in unilateral ^Mocation, 
and is fixed open, so that it is very diffiepit for tne patient 
tfcifispeak. 

Treatment consiLi^"3 in at once replacing the bone, and 
instructing the patient not to open, the mouth wide for 
some weeks. Eeduction usually very easy.^, Seat the 
patient in a low chair, place your thumbs, guaMed by a 
napkin, on the lower molars, and the fingers un*Aer./jhe 
chin ; then press firmly downwards and backwards with 
the thumbs and tilt up the chin with the other fingers, 
wtien the jaw will go back with a snap. 

The joint may be absent or undeveloped on one or both 
sides. 4 

Synovitis may arise from exposure to cold, from 
strain, or from rheumatism or tubercle, and is treated by 
rest, warmth, and the treatment of any general disease. 
As soon as the acute symptoms have subsided, gentle 
mas^ge and exercise are beneficial.*^ 

Art^riiis may be due to pyaunia^gonorrha'a,* tubertfle, 
gout, or extension from inflammation abou^., the teeth, or 
from middle-oar disease, the last being most common in 
children. It may lead to ankylosis of the jaw. Both 
diseases should be at once referred to a surgeon. 

Osteo-arthritis is not very rare, and leads to an 
enlargement of the condyle, stifl’ness and clicking of the 
joint. It is, as a rule, a slow-spreading disease, and pro- 
tection from cold and injury and gentle massage anc 
exercise are all the treatment that is necessary. Wh4tf 
very severe, excision of the condyle may be called for tc 
^prevent complete ankylosis. 



INJURIES ANH 0 *S£%S£:S OF TjlE JA (I'S/ 123 

Trismus, or closure of tfie jaw, may be Hue to many 
Conditions. 

€nflaniniation is the most common. The intlammiLilion 
may be in |^e joint, and prevent movement by^hc paii^ 
an attenm^ to open the mouth causes, aftesrwards by 
producing a fiBro.^s or even iJony ankylosis by the forma- 
tion of adhesions or destruction of the cartilage. Or kite 
inflammation may be in the surroi^ding tissues ; in the 
muscles the infiltrajiion may cause a reflex sjpasni and 
stiffening ^ the tissues, or thetfiiovoments of the jaw may 
press on tender tissues, as in mumps and tonsillitis, and so 
th^ pfiftient may refuse to open tlie mouth. Erupting 
wisdom teeth^ alveolar abscesses, and necrosis of the jaws, 
may cause suflicient infiltration and tenderness of the 
tissues to produce ft’ismus. Again, extensive ulceration* of 

the mucous membrane of the mouth, as from cancrum 

• 

oris or syphilis, m^v produce such firm contracting scars 
in the cheek that the jaws may be bound close together. 

Malignant growths may destroy the joint, and malig- 
.nant or innocent growths in the parotid gland may 
mechanically obstruct any movement of 4he jaw. An ex- 
ostosis of the zygomaihas been said to obstnlCt movftnent. 
•In dislocation tln^aw is fixed open. 

Strychnin^poisoning causes severe contractions of the 
muscles, including the temporal and masseter, which are 
strong enough to firmly clench the jaws. Such contrac- 
tion is only temporary or clonic, and there arc periods of 
rest. 

Tetanus causes a more constant or tonic contraction, 
and affects the jaw muscles early. 

^In epilepsy and some cases of hydrophobia, and diiring 
enaesthesia, there may be strong spasms of the muscles of 
mastication. 

In each case it is necessary to diagnose the condition 
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present, and also the cause of* the condition. The cause 
should be treated or removed, and the local conditio^is 
treated on general lines. 

By the administration of an anuisthetic spasmodic con- 
traction may be often relieved, but gentleness ^Jtiould be 
exercised in forcing the javts open, so ^ xiot* fo rupture 
i^dained and infiltrated tissues, nor force pus into the 
tissues of the neck. ^ 

Young, fibrous adhesions may be brpken down by passive 
extension and regular exorcise ; old, strong adljiesions and 
bony ankylosis will retjuire removal of the condyle, or 
even the formation of a false joint farther forward inj(.he 
jaw. Cicatricial bands in the cheeks will reymire a plastic 
operation. 

INJURIES AND DISEASES OF THE ANTRUM 
OF HIGHMORE* 

Though the treatment of disease of the antrum is not a 
pait of dental surgery, but belongs to the rhinologist or 
general surgeon, yet a dentist may be called upon to assist 
in th<i construction of apparatus aifd treatment of teeth 
involved ij^ or causing the disease, and should ,9ertairk\y 
have a good knowledge of the anatomy an^ pathological 
conditions of this cavity, so as to be able to make a 
diagnosis of such diseases as may be caused by dental 
disorders. 

The antra are not formed at the time of birth^ so that 
no congenital malformations are possible, but the size of 
the antra varies very greatly in different individuals and at 
diffeient ages ; moreover, they may be partially sub- 
divided by septa, and may have direct commimicatioi)|l 
with the ethmoidal and frontal skiuses. 

Innocent new growths, such as papillomata, fibromata, 
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odontoinata, osteomata, mucous, dental, and dentigerous 
cysts, may aifdct the antrum. 

iOysts may push the mucous lining in front of them, 
and so come to fill the bony cavity without communicating 
with th^air-sinus or the nose ; they may'Jeven h^ve a thin 
bony waM^e'^w^en. All sudh cysts were formerly called 
‘hydrops antri,’ But tire now described according to tlj^r 
cause of origin. A slow-growing c\^t seldom causes any 
pain, but after filling the cavity it presses on the bony 
walls, causing absorption wit]iin and new formation of 
bone outside, the former process being the more rapid, so 
that tke bony wall appears to ‘ expand,’ becomes thin, 
anS maj' be ^It to give and crackle under pressure, and 
finally is totally absorbed, when fluctuation can be felt. 
Nasal obstruction may be caused on the affected side, cftid 
the translucency of the bone is altered. These cysts are 
very liable to septic infection,*when they become inflamed, 
supphrate, and form abscesses — a condition formerly 
called ‘empyaema antri.’ 

Uninflamed cysts, when diagnosed, should be dissecJted 
out, the bony walls replaced as far as possible, and good 
drainage of the wourgi provided. Such opwration ^ best 
d«ne*by^ surgeon. 

Solid tutpgurs whilst aseptic are not likely to be 
detected unless very large, but when inflamed they 
usually cause considerable trouble and necrosis, and have 
to be removed. 

Of malignant growths, sarcoma generally arises in the 
naso-pharynx and spreads to the antrum, whilst epithe- 
lioma may rise from the antral lining. They grow 
rapidly, affect the thick and thin walls equally easily, •may 
(jl^use the teeth to become irregular and loose, and soon 
project beyond the walls* producing the typical induration 
and fixation of the tissues, and enlargement of tU^ 
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lymphatic glands. Pain is oftjn severe before the growth 
is at 1 .11 large, and is generally mistakeri for neuralgiji. 
Early removal of the whole bone and all affected tissu 3s 
by a surgeon is the only chance for cure. 

Inflanimation may be acute or chronic. Acutf} inflam< 
mation is generally the result of direct inj^»J^, th^> entrance 
of a septic foreign body (such as a tooth), or extension of 
i^aniiuation from the nasal cavities or from the teeth. 
The presence of a new growth may predispose to septic 
infection And acute inffarnipation. 

The symptoms are heavy pain and tenderness to 
pressure ; the cheek feels hot, and is red over ths in^lar 
bone ; there is swelling of the cheek, ai^d sometimes 
obstruction of the nose. There will be a discharge of pus, 
and some slight pyrexia. 

The risk of pushing roots of teeth into the antrum or 
breaking away part of its tl(^br should always be remem- 
bered when operating on the upper premolars and m61ars, 
and undue violence avoided. Abscesses on upper teeth 
should be promptly treated, for fear of their bursting into 
this cavity, and all septic roots or teeth removed or 
cleansed and ,, filled. If a root is pujthed into the antrum, 
it should ke removed as soon as possible, enlai;ging tk^e 
hole if necessary, and either ffushing it out ^vith a warm, 
mild aseptic solution, or extracting it 'with wire loops or 
thin forceps. If an alveolar abscess has burst into the 
antrum, the tooth causing it should be extracted. When 
an opening has been made into the antrum from the 
mouth, by accident or design, if the lining of the cavity is 
uninjured except at the point of entry, the orifice should 
be ebsed as quickly as possible, and the mouth kept very 
clean. If the lining is inffamed, as soon as the cause ^ 
irritation is removed drainage ^should be provided by 
ukeans of a gauze plug until the mucous membrane has 
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recovered. In cases of infl^ynmation of the antrum caused 
1:^ other thanflental lesions by odontoines, or c^ses in 
way complicated, the patieftt should be referred to a 
general surgeon. 

Chronic Inflammation of the antruij^ cause# far leji<% 
definite similar synjptoms, and if suspected, a 

careful examiusSi^jin ^f the mouth and teeth should be 
made, and the patient be sent to a general surgeon, togetffSr 
with a report of the conditions observed. 

It may frequently*happen that the surgeon will require 
m openin^io be maintained fhto the mouth, and for this 
purpo^ a small close-fitting plate should be made, to 
tvillch is attached a gold tube just long e)iough to reach 
nto the ant^tim. This tube should be provided with a 
jlose-fitting inner ^split tube closed at the lower epd, 
vhich the patitjnt may remove for flushing out thp 
intruni, and replace to prevq|it food entering. 

DISEASES ARISING FROM DISEASES OF THE 
TEETH AND GUMS. - • 

If the teeth are too tender or too loose to permit 
)f free mastication, 8r too few to efficiently ^erf(?m it, 
hen the* food will ibo swallowed in lumps that %re too 
arge for the ffigestive juices to act on readily ; moreover, 
he act of mastication is a valuable stimulant to the 
jastric secretion, and if omitted the food is passed down 
o the stomach before it is ready to receive it. The partial 
ligestion of the starchy matter is also neglected. As a 
esult the stomach and intestines have a much greater 
mrden thrown on them, and will very soon be overtajced. 
• old people, who eat less and rest more, and munch 
ffeir food a long time before swallowing it, the loss of the 
eeth does not seem to niatter very much. 
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Carious cavities in teeth, s^^tic hollow roots, irregular 
interdental spaces, and loSscning of the ^ms from the 
teeth, all provide very favourable spaces for saprophjtt^ic 
germs to grow and produce their toxins, which by irritating 
the tissues prodi^^c a gingivitis or even stomafeti^ and the 
formation of a greater qui,ntity of gepc*^ toxins. 
These by the movements of the* ton'^uo, etc., will be 
spread to the pharynx, bronchi, and stomach, and may 
set up inflammation in these parts, sometimes slight or 
transitory^ at other times severe or clironic. 

Exposed or dead pulps, ulceration about Sie necks of 
teeth, gumboils, and the wounds left after the exti action 
of teeth, leave a more or less open way for the entrance 
of germs, toxins, and such irritants as phosphorus and 
lead. The formation of a healthy layer of granulation 
tissue will partially, and usually adequately, close such 
entrance, but often the granulations are imperfect. 

Local inflammations, such as periodontitis, alveolar 
abscess, gingivitis, pyorrhoea alveolaris, and the wider 
infTaniinations to which these lead, considerably weaken 
the tissues involved and the lymphatic glands that 
drain .them, so that germs which were formerly uYiable to 
get a hold now readily do so, and render thf patient 
liable to such diseases as tubercle,'' tetanus, diphthei^ia, 
and to necrosis of the jaws and cancrum oris when they 
are still further weakened by fevers or malnutrition. 

From local inflaflimations about the teeth toxins, and 
even parasitic germs also, may develop and enter the 
general system, either by being swallowed and absorbed, 
or by direct absorption by the lymphatics. From this 
may result acute or chronic saprsemia or pyssmia, or any 
specific form of these diseases — e.g., suppurative endo- 
carditis, meningitis, rheumatism, and several forms of 
blindness. Ansemia also may be thus caused. 
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Some patients who havD become acclimatized or are 
ii^mnne to th# various toxins formed in and aboSt llhe 
t&f^h whilst in good health, when they are attacked by 
any disease which lowers their vitality lose this immunity^ 
and the^re^ting local inflammation^ «kvhen added to 
l^heir othet^HlJII^ may serioiisly delay or even prevent 

r^dvery- ^ ^ 

The pain caused by diseases of tjjg teeth may be so 
severe and prolonged as to prevent sleep and also 
the possibility of doing mental^ work, and, even in a few 
days, ma\^eatly lower the patient’s health. 

The ^ain, more especially from diseases of the pulp, 
but^lso from septic roots, malplaced tooth, and even 
from edentulous alveoli, may not be felt locally, but be 
referred to some othpr part of the body, and to a certam 
extent it is possible to foretell which areas the particular"* 
teeth will affect, or, to put tlfc matter more practically, 
from 4 he position of the pain to diagnose which is the 
tooth that is causing the trouble. Such referred pain is 
spoken of as neuralgia. ^ 

’ Not o^^ly will disease in a tooth cause pn^in to be felt in 
another part of the bodj, but it may produce Uher nei«i^ous 
symptoms, such as alterations of the blood- supflv^rey- 
ness of the hair, and hnpairment of function. 

All these symptoms arc far more readily produced in 
patient^vith a weak and hypersensitive nervous system, 
or whose general health is feeble, and it must not be 
forgotten that many other conditions besides diseased 
teeth, such as malignant disease, inflammation of the air- 
‘sinuses, malaria, anuunia, and neuritis, may cause neuralgia 
in the same areas as those affected by dental neuralgia! 

Hhe general diseases caused by teething are dealt with 
bn^. 14. 



INDEX 


Abnormal position teeth, 35 
Hliapcs of teeth, 28 
Abrasion of teeth, f)4 
^scess, alveolar, 70 

cause of persistence of, 72 
healing of, 72 ^ 

pointing of, 74 
treatment of, 7S 
of antrinn, 125 

sac, 78* # 

Absences of teeth, 15, 20 
Absorption of teeth, 04 
of alveoli, 80 
Actinomyco'^is, 85, 117 
Acute necrosis, 115 
Anwmia, 128 

Amesthetics, accidents from, 04 
• use of, 80 

,^Anchylosia of jaw, 122 
Antrum, diseases of, 124 
Aphthous stomatitis, 22, 104 n 

ArseniouBacid, periodontitis from, 1 
84 

Arthritis, 122 

Articulation, action of, on teeth, 88 
Anifhov}] teeth, use of, 14 
Attrition, 20, 52 

llactena, classification of, 0 
cajumoii, of.^uouth, S 
definitiop of, 6 
in cjries, 4 4, 45 
protection from, 7 
requirements of, 0 
results of growth of, 0, S 
Bite, edge-to-^gc, 10 
open, 10 

underhung, 10 u 
Brushing the teeth, 11 

Cincrurn oris, 23, 105 
Capping of pulp, 02 
Caries, 7, 13 

causes of, 44 
fi^etoction of, 37 
of temporary teeth, 18 
pathology of, 48 
prevention of, 8 
treatment of, 50 
;Patarrhal stomatitis, 22, 102 


Cementomes, 35 ^ 

Ctirouic iibsces^j?2f«rj^ 
Civilizationj,<ftfl?^t of,^n teeth, 3o, 
45 # 

Cluinsiug of teeth, 11 
Cleft-palate, 107 
Coinposile odontomes, 34 
Compoiyid follicular odontomes, 35 
Concussion of the teeth, 51 
Cooking, effect on of, 46 
Cretinism, effect on reoth of, 15, 24 
I’rowus, abuoirnal shape of, 20 
Cysts, dental, 33, 65 W 
dentigerous, 34 
dermoid, 10^ 
mucous, 00 
multilocular, 04 
of .antjfuui. 121 
over-erupting tooth, l(> 

Degeaer.ition of the pulp, 50 
Dcutal evst, 38, 65 
tistula, 80 
sinus, 73, 80 
Dentigerous cyst, 30 
I Dentiuo, secondary, 14, 64 
i Dermoid cyst, 100 
I Diet in infancy, 10 

in adult, 11 ^ 

' Difficult eruption f)f wifcdom teeth 

' 

I Dilaceration, 55 

Disease* 1 , memorized order of, 1 
Dislocation of tr “^th, 54 
. of mandible, 121 

E ige-to-edge bite, l‘J 
Empyema antn, 125 
Enamel nodule, 34 

v.iriatiou in structure of, 30 
Epithelial odontome, 33 
root tumours, 66 
Epithelioma. 06, 100 
Epulis, 96, 111 
Erosion, 33 

' Eruption, delay of, 24 

of wisdom teeth, 25 i 

' Exanthematous necrosis, 114 , 
£j:fJStoseB, 75, 110 
! Exostosis, 69 
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Expansion of arch, 4i - Imfhuuity, 7 

Exposure of pulp, 21 I Itiipaction of tcriipor.iry teeth, 25 

Extracuoi), compUcations of, 90 ^^iiflamTuiition of pulp, t)2 
• Voutra-iudicatTons of, 87 , li»o»tosis. 70 

effects of, 87 I Iflsptction of tectli, 12 

M or regulation, 42 j lnto»glolmUr spaces. Hee Hypo- 

liieinorrhage after, 02 1 plastic 

hcfiling af^r, 81) ' Irregular teeth, causes 36 

indicafton“for, SO ! causfi^ prcvenmig, 37 

pain fixtc^yiL clcjlnsing of, 11 

precautllniSrOT^iEe, 88 

shock following,^ . « a ws, to encourage gi*owth of lo 


Facial cleft, 110 
Ferraontatioii, 0 
Fibroma of tlie gum, 08 
Fibrous odontome, 35 
Fistula on face, 80 
Follicular Hf^lititis, 104 
Pood,. effect (m teeth of, 0 , 10 
Foreig^^^iodios imi)actcd in tooth, 
5% 

Fracture of teeth, 55 
of jaw, 117 ^ 


Gangrene, 
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spreading 


|raut«atic, 


Gfingrenous stwjnatitis, 105 
Gemination, 17, 32 
General croivduig, 41 

diseases from t«eth|H27 
Gingivitis, 100 

G1iv1|^h, lyini)h<itic, enlargement 
of, 21 

Green stains, 8 , 11 , 07 
'Gum, lancing of, 15 
GuTnboiiKr3, 80 
Gunning s^fdmt, 121 


Hicmorrhago after oxti action, 02 
Iliuumond^plmt,* llt> n 
Hayward splint J 20 
Hwn’s modificafron of splint, 121 
Honeycombed teetli. Sec Hypo- 
plastim 

Jlutchinsoniau teeth, 80 
Hydrops antri, 125 
Hygiene, 0 

Ilypenemia, reflex, from teething, 
14 


of pulp, 60 

Hyi>ertrophy of the gums, 97 
Hypoplasia, prevention of, of 
teeth, 11 , 17 

Hij^plastic teeth, cleansing of, 11 
causes of, 30 
treatment of, 31 


Immediate regulation, 39 


Kingsley obtinator, 108 
6plM^20 


Lancing of gum, 15 
^ips, .iction of. on tect\ 37 
Lymphatic glands, enlargement 
0)1 


j Malformation of mandible, 110 
I Malnutrition, effect of, 30 
I Mandibular cleft, 110 
1 Mastication, necessity of, 10 
I Mental fissure, 1 10 
I Mercurial stomatitis, loO 
j Month breathing, clfeit of, 10, 37 
L inspection of, 2 

y palpation of, 3 

j wash, use of, 14 

M neons cysts, 90 
. * films, 45 

j Multilocul.ir cystic Oiseasi 
1 Mummification of the pull 
! Myeloma, 105 


- Nsevi of the gum. 90 

Necrosis of the jaw, 24, ^ 1 , 112. 
j 113, 114 
! Neuralgia, 129 
■ Noma, 23 


Obturators, 109 
' Odon tomes, 33 
, Open bite, 19, 43 
' Osteo-armritis, 122 
i Osteomata, 110 

j Pain after extraction, 92 
! Palliative treatment of jiulpitis, 63 
j Papillom.iLi of gum, 98 
j Passive hypcranm.i of pulp, 63 
I Perforation of 1 out, 57 
of palate, 110 
! Periodontitis, 67 
I tetiologfy of, 67 

I diagnosis ot, 77 

t pathology of, 68 
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PeriodontV^is, prognosis of, 78 • 

treatment of, 78 , 

Persistent temporary teeth. See i 
Hote^tion ' . 

Phosphorous necrosis, 113 « | 

Polypus of gum, 70 ! 

of pulp, 04 ' 

Pregnancy, care of teeth during, : 
^ 13 , 1)5 # 

Pulp, exposure of, ‘2r . 

stones, 50 jt- 

Purpura, i07 
Pywmia, 128 

Pj^irhosa alveolaris, 67, 82 
Questions, i 
Riamila, 99 

Reflex hyjerauuia from teething,* , 
14 

Resolution of p\ilpiti8, 02 ’ 

Retention of temporary teeth, 17 
causes of, 71 
recognitMU* of, 19 
results of, 18 

treatment of, 19 ' 

Rl^icots, effect on teeth of, 15, 24 

S oots, abnormal shape of, 29 
f)tation of teeth, .^.8 

Saf'charomyces albif'nm, 23 
Saliva, 95 

Salir.vry calculi, ir, 

Saprasmia, 128 
Bcuj 5?.'';^06 
Socohllary deniiuo, 04 
Separation of centrals, 38 
Shock after extraction, 95 
Sinusitis, 124 # 

Splint's, 119 

Spreadmji: traumatic gangrene, 115 
Stains, green, .s, il, 97 
Stomatitis, 22, 191 
aphthous, 22, lf)4 
catarrhal, 1()2 
follicular, 104 


S^.omatitifl* gangrenous, 23 
mercurial, 106 
syphilitic, h)6 
ulcerative, 22, 103 
Strychnine-poisoning, 123 
Suerson obturator, 10i> 

Superior protrusion, 42 
Supernumerary tepiporary teeth, 

teeth, caiiscs^f^lO^ 
Supplcment^iti@tk7 0 

Suppt^atiQjjrtlf pulp, 62 
Swolloii fn^o, 75 
Syuovitis of jaw, 122 
Syphilis, congenital, eff»,ct on 
teeth of, 15, 17, 30 
necic:>sis from, 115 
stomatitis fro m 10 6 

Tartar, 96» 

Tee tiling, 11 ' 

Temporary teeth, effects of loqf- of, 
21 . 

need for tare of, 10 
retention of, 17 

Tern poro -maudibul ar i oi n t disease 
121 t 

Tetanus, 123 
Thrush, 23, 105 

Tongue, action of, on teeth,. 87 
38 f, 

Translucent zone, 20 J7 

Trismus, 1 23 

Tubercular inflammation of '^aw 
116, 128 

Ulcerative stomatitis, 2*^|<*f[03 
Underhung bite, 19, 43 f 
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Vaccine treatment, 83 - 

Variations, common, iif crown, 28 
in rSbt, 2S 
Vascular canals, 32 

Wisdom teeth, troubles /lorn, 2f 
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